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HISTORICAL AND INTRODUCTORTY 13 


A_ magazine article by Teslw，published in 1893，gave the 
Writer his first idea of the nature and therapeutic possibilities 
of High-frequeney Currents， Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and Upon his own organism. 
Although discelaiming any belief in the therapeutie value of the 
older forms of electricity then in use (Faradism，Galvanismy， 
ete.)，he professed himself as fully econvinced of the important ~ 
"Part that his High-frequeney Currents of High Potential were 
destined to play in the Healing Art of the future， These facts 
Were not considered at the time, as of more than passing interest， 
but Were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
fredqueney Currents were explained，and demonstrated by a 
small coil of the josom type excited by the discharge of 
a battery of Zeyden Jars charged by 8 瓦 wjz7Kor 刘 Coil， There 
Was at this time Practically no literature on the subject，except 
a report of Tesla's lecture before the Royal Society of 了 lectrical 
Engineers, in 1891. 

Thbrough the courtesy of Dr. JJ. 吾 . Sutjertand，at that time 
了 Professor of Anatomy at Boston University School of Medicine， 
the writer Was given the use of his private laboratory for the 
purpose of carrying out investigations concerning 瓦 oemnitgems 
Dewly discovered “X-Rays.” His fprst Work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen 人 红 Co A few Weeks” 
experience demonstrated the inadequacy of this apparatus for 
X-Ray work，and the construction of an eight-inch coil Was 
Under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-frequeney Currents, and his frst“Tesla Coil” 
Was completed Simultaneously with his eight-inch 尽 wjz7z8or 太 . 
When primary batteries Were Used as a SOUrce of energy he found 
that the X-Rays from the latter coil were Superior to those 
obtained from“the Tesla”and the latter was temporarily dis- 
carded for X-Ray work， 

About tbis time the writer made the acquaintance of Mr7. 
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克 盏 .Rnratide and witnessed at his laboratory in Jamaica Plain 
a demonstration of 又 -Rays of such power as to Trender the 
bones of the trunk as clearly visible as those of the hand，With- 
out doubt，Mr。 Kinraide was the finst investigator to produce 
Trays of suceh high powWer， but his Imethods were s0 expensive and 
complieated as to greatly Testriet the field of their applieation. 
A_ tremendous amperage was obtained from a large Dank of 
storage cells, the current being interrupted by a heavy 了 Platinum 
Break of Mr Kinraide's invention。 人 尽 wjozzKor 太 coil rated at 
about eight inehes，was thus operated, the secondary terminals 
being eonneeted with a condenser immersed im kerosene。 This 
in turn was Drovided with a diseharge cireuit， colsisting of & 
Teslomjomsonm Coil fiamnmersed in oil)， in series with a spark- 
gap。 From the secondary of the High-frequeney Coil，WM7. 
Rinraide derived the eurrents which he employed to excite his 
Croojes tube。， Some months later he invented his well-known 
4 Rinraide Coil”which superseded his original apparatus。 At 
the suggestion of 7. Kiraide the writer moditied his own outfit， 
and adapbted it for use on the 104 volt，60 eyele， alternating) 
了 lectrie Light Current，obtaining results far beyond his expec- 
tations。 The only unsatisfactory feature of this apparatus Was 
the spark-gap，which consisted of two eleetrie light carbons 
mounted on an insulated support，and separated by a short air 
space， An air blast spark-gap，a8 suggested by Prof 盏 Pu 
Thomsom inereased the steadiness and effeiency of the dis- 
eharge, but greatly complicated the apparatus. At this period， 
the Kmott Apparatus Company，of Boston， brought out their 
“Kmnott High-frequency and 和 -Ray Apparatus， which Was 
provided with a simple Totary Spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball， This device We 
believe, was theinvention of Mr7. 百 . Cate offthe 及 not Company.。 
The writer's rotary gapy employed in the“ 责 ercules”Coil is an 
jimproved and perfected form of Mr. Cates device。 The Ko 
Coil，which is deseribed ip an ensuing chapter，wWas the first 
American High-frequeney apparatus placed on the market， and 
for years Was the only suecessful coil of this kind in Use for 
X-Ray work， With the addition of the KRmott spark-gap， the 
writer's apparatus Droved very satisfactory，and Was Subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally 1 would see some intriguing-looking contraptions labeled “medical quackery” 
or “quack medical device". One day1saw aman demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. 1 was hooked. The device was a “Violet Ray” 
machine. 1bought it for s35. Within a few years1had more than 100 of them.… and although the 
new internet”seemed to have knowledge about every topic, these weren't mentioned anywhere. 1 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche.… and from there, 28 years later | have a museum that documents 300 
years' worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor jim Hardesty. 
The book was called “High Frequency Currents”by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes forthe Violet Ray machines. In his book he did something peculiar -he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book.… but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so“outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
overthe country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electriclamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity. In 1891aman named 
Nikola Tesla was lighting lamps without wires. lt seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rontgen announced a new form of ray that could photograph the 
invisible。 Kids were sending wireless messages Using telegraphy.… the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage ofthe lack of knowledge in these areas. By the 1920s quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was alesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. 1 dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System OFnstruction jn X Roy Methods, 
Medical Uses OFLight HotAiP Vibratiom And High Freguency Currents. 


In 20051ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. 上 wasnt so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did Ifind Kinraide's glass photographs of electrical sparks, | 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts Were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor . In 1875 John Worrell Keely announced a new 
type of motorthat ran on a mysterious force, a new form of energy that only he knew the secrets of . 
He would hold elaborate seances to entice investors and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely's work”. Kinraide found plain evidences of fraud in every Keely 
experiment and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at atime when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at thetime. Originally constructed in his home underthe name “Spring Park Laboratory”， 
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made underthe supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
Helowered the price from 5200 to 5130. The company announrced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, andit was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by ayoung man in Montana amongst atable of farm tools. He found mention of Strong on 
my website and sold it to me for 51000 firm. While 1imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. ltisaterribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. 1learned that Earle's daughter ran a pub in Santa 
Monica, but when ! reached them by phone llearned1wasayeartoolate 一 that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington - Robert 
Campbell. Bob was aboutto give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and 1, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of oa 
Birdmon, aunique biography of ayoung man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur whose 
careerincluded making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea forthe first“airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. 此 wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, 1 could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate thatthey must have known each other but until 
evidence shows up there is no hard evidence. 1include some letters from Thomas Adams (“Tad”) 
Curtis who reached out to me while researching his fathers work in 2007. He was writing a book with 
his brother abouttheir Dad, but sadly | don'tthink it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horrorfilms of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Associatiomn, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
andatwoyearrun on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland1.Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one ofthe largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


1couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly Mcjiltomn, Robert Greenspam and John Jenkins. The Tesla 
community has some real gems as well including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis… 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was atrue legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA'S STARTLINC RESULTS IN RADIOCRAPHYAT CREAT DISTANCES 
THROUCH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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artiGDarIY right yiaenUy the YOUDiB Ad thedoyoJoDinent in ti 
tba toaTfeota afe 6loeely onneeteal direetion mnay ed to tha abandbn 
andl IT am getting more and more Tugnt OFthe Prehent plata Further 
[Camvinceal that Wel hiYe to deal With more if We hayeto genl With 8trenris 
Atream of mnaterial partiolea Which 6f matarial Partiajes 让 aoeina not 
aiKGENGIRGHEiGYE DPIMG WiLN grIGAt iimDOaibJaVOUDrojeet DO th bita 
Talocitfem Taking aa AR Dasia tb aa anitable substance tO jinatre te 
stimata 5f ITRrH Kelyinl on tha beitehemical action 汪 
Beal of Drojsetei Thrtileaia la ， WithapparatusaaJURvedetribea 
Cr6oKGR DGIb Wearrivaeaaily Ttbe remarkabla imDreusioua On tba Plate 
amPloyiGNtOUYeE IDIKH FOR ara produted XU idta often 
Ha apedaaf aa much as aa hundred tentity of the efecta may bg gaiued 
ilaoietregiaae5onal Now again)the When IT mention that 让 ieaay to 
oalqueation arisea: Are the partioleg Obtain abagwa With comparative 了 
ram tha aleatrogal Gor from | WIREXPOWGresRE diataneea of Tiany 
遇 Iaca ganenallyiinelaaing feat while at analI aistaneeal ina 
站 te alSGtROdy Wit hi object 
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aaconda are Practiceable。 The an- Hudson River Telephone Company。 


nexea print 语 n ahadow of a eopper 
wire Drojeoted at ma distance of 11 
feet througha wooden ver over the 
aaaitive Plate TH Was the 人 
shagow taken with my improyed 
apPparata in my Jaboratory。 全 车 m 入 
Jarimpression wag obtainad through 
tieboty Of tieERPerimanter WPlate 
of glaas iiearly three-Ejxteantle of an 
ineh thiclo m thiokness of Wood of 
ny two inehes and thromgl sa dj 
tance of mbont fpur feet 工 ma 
Tamarly， however that mhen thege 
imressions Wera tAkeny myaplarato 
Was wbrkingiindarextremelyanfaror- 
able conditions whioh aamittell of 
80 great improvements that 工 am 
Topafal LO nagnify tha efeots min 了 
ti 

Phe bony atriiatare 5f iag 1 
bita and thelika is shown Witbin the 
Jeast detail，and eyen the hollow of 
the bonea 生 clearly Visible In 开 
Plate of a rabbit unaar exposare of 
an honr not Only every detail 6f th 
keleton ia Yisiblen hat Jieawise 
olear ontline of the abdominal carjt 了 
and tbe Joeation of tbe Iangs， 1 
farand many other featnres Prin 人 
oferen large birda ahow tha Teathers 
uite diatiaotl 

Clear abadowa 6f tha bonea 5 
Taman limbs are obtained by ex 
oaares ranEing frOmntaghtarter of an 
hour to an hoariand aome Platea 
have ahown such an amnount of 8 
that itiamlmost impoasible to believe 
that we 有 th Dao 
nl aa picture of 
Toot With nshos On 和 
every fold of the leather 
toekinga etcy 让 Yisiblg 
iesh and bonsa stana ont shbaTDI 
Through tha bodgy of tb exper 
mentar tbea shwaows of SniaTI DuttonE 
and lika Objectaare qhuicklmGbtainea 
bila with nn expasure offrom Ona to 
oneanala alfhourthe riba hOulders 
banea and tha bones of the apPeE 
arm apPpear clenrlyiag 这 8hown in 
tbe Annexea Print Ttianow demo 
atrated beyona any donbEthat amnal 
etallie objecta of bony or chalky 
epatitE ean be infalliblyl deteetad ix 
Any Partof the bo 

An ontliae of thaaei ia 
btaineaj with an axbosare bf 20 
40 minures， In one instanee an ex 
Poanirelot 40 minatea 
Onlylthe oatling 


Attheannualmeeting of thetock- 
holders of the Hudeon River Tele- 
hone Company whicll wag hela 让 
theafice of the comhany in Albany 
Yon Thuragay fareh 而 the 
ol board of aireetors was ratleated 
followa ;Joseph P Davis New 

James Bigler Newburghy 

3 Selden 了 Marvin AIDanyy 

Darid 了 Parkery Rangalph 
Henry LStorke，Anli 


了 Indaon 了 Bostony 
James JI Mannjing， Albany IN- 了: 
D. Cady Herrick' Albpany N; 并 
The report of the Operationalof the 
company for the year showsa gratify- 
ing increaae in bnaineas and in ne 
Profts althongh the average Tate ta 
anbacribers haa been considerably 
Tedmoed， Several mew axehanges 
Jave een added andthere has been 
met gain ia subsoribersy stationa of 
816 ovar the Preyious year Ph 坟 
about 32 per centianl the Baia 条 
metallic cirenit aabecrjbers has baei 
4 per cent。 Neany 830,000 has beem 
expended from the eatnings fontbe 
mmaintenanea andl betterment 6f tb 
Paab anal motwithatanai5EEt 这 Jarge 
ivestments the net Tea TGF the 
Year equal nearly five Per cant on the 
oatstanding capital of the comDIDR 
Ata meeting of the directors Deal 
mnediately after tha atocKNDIHer 
meetiag，the following ofieera WeTe 
re-elected : President Salaen 也 
Marvin3 Yine-president James 机 
MIanning; seeretary ana auditor 
Walter B: Dutleri rensifer Ji 
工 Fitzsimmons; genaral minager 
Tenry BR. Hawler. 
An Electric Lizht Company LS 
Twe Officerss 


Stepten Powel ma Ia 二 二 
Tealthy eitizen of Hemipateaa TD 
Yas murdered within 5OUEGD GE 请 
home ast Saturday might EGG 
anperiotenaentotthe HAIERREGIGa 
ana PEIactric Light COmPADR LARGE 
having other importaat bgiaeaa 
interests。 Mr Powell alwaJSGIEEEE 
arge samaof money in is TOSEE 国 
and 论 isuPPOSed thataOmaGieRREa 
Janew thia Xillea him aaTaREGEEE 
money he was known to havaj it 
him was taken， Te aaEGGIS 
the bask of tha head with aa 
as found Ying in tha streat 
Tia home。 Twoare liKhta weTa GE 
ing within 400 feet of whera DEDA7 
Onlya few ds before th 语 RI6R 
Phiiip 本 A。 HTarper esigeatgag 
the Hempstead Gig anal RIEGE 
Tigbt Company diea 


了 President HAMC TI 
AAAntiaavenua iae BIO 


tha beantirul Farlor ear 呈 
[CT 
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EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY， 
Electrical and Scientific Expert. 


ALFRED C. COURSEN， 
Counselor-at-Law. 


U.S.and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau& Beekman Sts.， 
near 

Post Office. 


BRANCH OFFICE: 
WA5SHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St New York. 
Dictated to: K. W.E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


lt seemsthat you sent a gentlemen here to solicit an 
article forthe Harpers Round Table, on the Roentgen 
rays. After some demur1consented to undertake to 
write something for him, and now 1 want something in 
the way of 训 ustrations. 


if you have photographs you have taken, something 
out of the common orden - not merely bones of the 
hand, but something alittle more novelthan that would 
be now, would you be willing to let me use them, of 
course giving due credit forthem in the article. Ifyou 
have anything ofthe sort would you kindly send me three 
orfour orabout 1/2 a dozen, from which | can select? 


Very truly yours. 


Wm.A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY， 
Electrical and Scientific Expert. 


ALFRED C. COURSEN， 
Counselor-at-Law. 


U.S.and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau& Beekman Sts.， 
near 

Post Office. 


BRANCH OFFICE: 
WA5SHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St New York. 
Dictated to: K. W.E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thankyouforyour kind offer to help me out with cuts 
forthe Roentgen Ray article. 1 hardly know how to 
describe what 1 would like. 


1suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

lt will be better perhaps ifyou can give meten or 
fifteen minutes sometime, when | could call at your 
laboratory and see what you have that you would be 


willing that | should use. 


1know how busyyouare and 1should not need to 
occupy much of yourtime. 


1agreed to have the copy of the cuts in not laterthan 
the 21st, and the copy of the article not laterthan 
Monday orTuesday, the 23rd or 24th. 


Very truly yours. 


Wm.A. Anthony 


New York, March 16th, 1896. 
抽 46& 48E. Houston Str. 


Prof. Wm.A. Anthony, 
#5 Beekman Str. 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


1shall anticipate the pleasure of seeing you here any time you choose. The most convenienttime 
formeisbetween3and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
抽 6& 48E. Houston Str. 


Prof. Wm. A. Anthony, 

#5 Beekman Street， 

N.Y. City. 

Dear Professor Anthony: - 


1am sorry it was not possible to give youthe prints before this, as the weather was very bad 
yesterday. 


1forward youfour prints, a rabbit, a squirrel, a case of drawing toolstaken through about a half an 
inch of dense wood and some clothing, and a plate showing avacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, 1 remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY， 
Electrical and Scientific Expert. 


ALFRED C. COURSEN， 
Counselor-at-Law. 


U.S.and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau& Beekman Sts.， 
near 

Post Office. 


BRANCH OFFICE: 
WA5SHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St New York. 
Dictated to: K. W.E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


1found the pictures Saturday morning andtook them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were,. How can | show you my appreciation for 
your kindness? 


1have been thinking over the reflection from the inside of 
the glass tube. lt is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were amathematical point. 


Let Sbethe source, and A' B'the tube. AA'the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter ofthe tube. S$ S" will be two elements of that ring. 
Rays [N.T. -2-] [illegible] [N.T. -3-] 


I[n] other words the question is will the rays start from the 
end ofthetubein avacuum as in air. Another sensitive plate 
might be placed at b. 


Thevacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm.A. Anthony 


ADDRESS: 
5 了 eeicmam t， New 各 ork。 


Dictated 加 其 。 痢 。 


EDWAhRD P，THOMPSON，M，E， 


Solicitor of patents， 


PROF，WILLIRN 有 ANTHONY， 


Electricaland Bolontic Expert 


有 ALFRED 5，COURSEN， 


oanselor-at-Law 


theroretie QIy the sffeet 日 
formly aiagtrdbutadi even though tn 
ma thematical 
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序 aal 7e 
看 mr heaa 
jatty ma 工 
SO WO he 
nr to be 
1trouhle mn 
antel da 了 
ss mewea 
nn。 Yistiday 
上 at go nm 
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ithe hnll 
him ab there 
sail brang 
sas then 


本 as allers Qi 下 
onsenge Were 
She to hes 
to PaEe MnO 
上 Yonmake、 
Sropery 
和 petter ao 证 
eaona imate， 
asia TQ 


TSTYTTT ET 站 
tall y6 some other day hnf jaa nnw TU like to see youT 
hnotaer any as her ef shey forgot how ITlike her eofee” 


RONTGEN HAYR. 


TY WIDELIT A, ANTHONY, 


] two maonthia sinee thio Pablia wag startied 
Tthe anniotDeeraeat that 卫 5ntgon of Bavaria had dis- 
wered that eleetrie disellarges in eertain Tao tanesy 
地 at iatnlies 立 om Wbiol te aitr has Deen exhamsiedy gsve 
ont TaVa tpat OnIL Dass tlougl wood, card-bonrdy iosby 
anal mtumaroag other smUslantos opDague to Jight 一 tbat isy 
人 hroumgh hieh Hghf wonlQ of passy angd wonld then afiaet 
te seneitjve Plates nsad 记 Phofograpbing,znaking 这 os- 
sibleto show apon fthe plates The ontlines of ojeets enfirer 
1y hiqden 他 om the eye. 

ErobaDly what maat arousea the interest of tie Dublio 
was the fact th 几 when aa stenetme) ie the Dand， was 
inierpaseal in the Tatb of these zays) the honeg WOUIL 
east aeeD shadow hile the shndow baat by the esh Was 
very fint 了 was thna poasible tb photogTaph the bones 
of the Hiving boqyy and of couaeytp show the Dresenee of 
pzeign shslaneos Dr abio7inal grOwthg. 

WEat has exeited Dio8t sarbrisey Derhatps ia te faet that 
these tayg Das tliIOUSH DonicS bhat are generaily eagiq- 
rad_ opaxiues for 论 saams to those bot familiar Yith tbhe 
和 ats and demanstrations pfstjenee amost smrDrjeingtliag 
tbat tnay Tays should go thyotigh Wood Janks or ahests of 
metal of Hiug Hesh or briek walls。 But is 证 reaDy an 了 
more wonaerfal tham that rays of light Snuld Ko throngh 
昌 ass or qnanta or diafnGind or watere We zae 全 militt 
it 直 训 laat 入 eb Deeanse We ea 4 RE6 HTODSLL 证 LeSe 
nstances。 冯 e Kbowr that glage doeg nof Sub unt jsDty 
Tecatuse wG ea ace tiG spaee beyonil 过 和 Innmninated。 But 
JETo To sense that tells ua tihe Presemte 0f tnle 了 
er raya， We ntustresort to the phetographinPhate OF 
中 oreaeant seraen (te be described farther on to Show thei 
resenee and fo all information ns to their behavior， TIe 
了 hetogrphie Tiate 语 afieeteal while at eyeg are not an 
We are pligetl to let snch Dates takee thaTlaee of oar eye 
and receive imlreasials Which we can aferWarals interPret- 


TIE 工 一 TREE ApTAaTeS cstD MAKING RONYGEAM HADiOcaapa， 


Bat what are rays 闻 When westand in front ofa iire 
olowing coals We vcl the warmth and pnr eyes tell ns 
of the ie Ha heat are ga 光 to Pugiate Rom the 
和 oowihg coala and both Tight antl hea hmocesd ia sbraight 
ines，These stnaisht Baths 癌 ]lowea by alintinna we ha 

drayg These aasneduiveriug notions in aeatiumn 

8 eall he ethory an which we Telieve extends 

thrnugt all spaee anal pervades nll bodies，The are wavesy 

having the aharaeter of watves om the water Which we oa 
eeyantLsotmd Yavea in aim Which Ye Know sxistv 

These ether Wavea those ihaz afiber ie bye an iThose 
hieh de noby dilfer 攻 om eacl other as 3 Wave mmotiots 
ii 和 芭 @ istanee 他 om mave to waivey er Tbat ithe 
ap in tbe Sequeney of the Yibmatory 加 btiong， 4 an 
sampley compare te iong eceaul swell Ihat eolnes zhu 
og upon the beanb ai intervals ofsoyeral secnnts winlt the 
个 eqltent swatsby swaslty avash of the little Tipples on the 
hoPG 0f mh fiah-Pentd or the Yibratious tat ea jye 也 16 aa 
人 tremtor of the Whole cbnreh when the deen bass pipes of 


Tag 双 一 AHaDrIosRAea op 和 ax USD 


开 ARPERRS 有 卫 DUNXD TABLE 


1 preat organ are 
Sommtded with fpesharp 
Sbhrill toues of te li 
mei pipe. 

There are iaeang 0 
amessuring ”tie di- 
taneos 作 om wave to 
raVe of Te difiorant 
ys in the sthem and 
he resnlt is aaimna- 
png。 THle 站 equentey 
aomething of wDich 这 
雪 impossinle to form 
any eolleeption， 从 Don 
吨 millions of millions 
er aeeonal 证 te Jow- 
st amd anout 1000 
milliona of millions the 
isghest fredaueney。 OF 
tbese those only Witch 
is petween 400 anal y60 minlions of miTicns Per second 
exeite Yision。 In other ordsl the ether 和 aves Dreale- 
这 TOn he optie nrYe Imat come at the rate of at leasf 
400 milious of iniilions per seecud hefore that nerve will 
ERrTF an 村 impyessiom tn the brain- 一 be me cam tseo 史 

om。 请 D7 Pass of these 人 eqnetiries ouly shonltL aheet 
二 eeyewe do not know， 双 eonlyJanow thatthe stractnre 
of the eye 证 sme that bhe other Pay8 are powerlese tO TO- 
anon Vision。 Neither do We Know mwDy tbhe lowcfreaueney 
rays will go througl liant rabler and Yinl not 多 go throngia 
剖 ass， We only leanow 读 语 3 了 et， 

人 AD 矶 eae ether pays mny Drodnee hent。 he higlfe- 
aeney rays afiet the photographie_ senaitive Diate an 
aalso rodlucae anofiler offeet that is bi esperial interest im 
onmmettion it le stnay of the Rintgen ay。 下 Hey have 
the pwer of exeiting & Deetian lunnimosityy orlisht in eer- 
tain snlstanees whiet are fortbatireaaon calleal jluoreecenty 

了 ieetrieal diaetnmgog in Yacmnimn thnbes have Ion beea 
aown as sources of rtaiations Which produce leat atnd af 
名 et ie eye。 瑟 Yeryr stmlent of physics knows the exper 
ent with he arort tnbey whicb, hen exhansted by a 
gaod xirrpamp sund eonlieeted toa 于 ntz maehine or indno- 
ion enil 证 seet tillo with a pale Hight having somethin 区 
tbe ablearatee of tpe atroameIg of the AmTorD BoPealies. 

rotpssor Crookes by bbtaiuing aa wastly hettey vaemamy 
ahtained 说 tbese tnbes some new ant Yery intorestingg 
beuohnena。 AS the Yaenunm beamo hetter atbettony the 
ie within the tabes tnally diaappeared and ony tha in- 
人 da 十 the glasg was imninated。 This 卫 rofessor Croutes 
explainedl upon bb smipoaition that tbhe air particles Te- 
Tainin 攻 in the tn are repelledl Tromt the negative ter- 
minal of 4# catboaen within the tbeyanndlshoot GIF rom jb 
Toeeeding iD staatigit lines, nmtil they oome into collision 
it other Paticles or with tane walls of the tnUes Dro- 
aeing jight wharewer the eollision necnrs， RDen 
hanstion 语 gafieieant these partiales shonfinge out 人 om he 
eathode_ meet Will no ohstractious antil they reaeh the 
Blla of the tnboy li are hombnnded Dy hhe 是 ying Da 
ieles amtil tey siine With aaort of plosPhoreseang jight 
bile the whole inttnior of the tabe remmains dark. 

Thago experimenta have been repeate 人 l again an 
for the last eighteen yeams in seieutife ]aboratorioe ml 
aetnyo-roomma aways Dxeiting the gretes6 interest in the 
endlerfnl phenoMtena isolosedl。 Hat not mntil reeently 
has it heen known or suspectetL that all thetime thore 
raceeiing 人 ohn the Dombardetl sur 和 ace other ayey iear 
Dale of eeiting Visilon) Dat Posstseing propertica ai ea 
Table of produeing efietts eyen Phore Tonilerful hhan an 
hat the Orookes znbe had hefore stiowea。 (hat certain in 
able raNS exiated in te Croolea tnTe Tndiationa Was 
nown abent onr years agoy but it remained for Profeskor 
了 ntgon tn dpmonstrate te Temarlable Properties wiiah 
地 ey Dossess，JIe fommndl that Q Diope of ea-bonrtt jai 
om nme gide with Tariwm platino eyaoiale was ilunin 
hen held near 届 6 excited Crooiog tmbey sad that 
Painted snrfaee was equaliy well iihtminatet whetber 这 
op 1ihg reYerse side pf the carl-Uoxrd Was Dreseuted to 
名 eVnbe， 了 Hartbher found tat When the whole the Ya 


了 HARPERS 


coverei wifi hlacx bupery ao that no rays af- 
人 eting theeyeeould emcrgeythe Painted aeroem 
as gil iltttmiateth and further yeby that the 
inhumination rotnained Yisibls wlen a hanmt am 
inel thielo & hook of w thomsandl Tagesy or 疏 
Plate of Beant rmtber Yas Interpused Detwepn the 
tmte and screen 
On the eontraryp he fpoma that glnsa thin 
Tieces of metal the bones tf the ltntl mmore or 
esa stopped tbg aygi au so cast shatows， 芒 
muat have been aa startjing inage tiat met Pro- 
essor Rintgens 6Y6 When firat le placed his 
Tana in the patl of the raysy andl an npon he 
ereeu na hony skeleton hand wiill ouly a taint 
ortline of Best mnt eaurtilage。 IIb Ta 3 start- 
1ling experintelih to tmey after I had read Dll the 
eeouats of Profesaor Rintgemie on oh lanem 
hat io exDeab When 工 first saw 划 be shadlo 
af amy own jamndl upon tbe inoreacPnt atreem, 
ahoww the apDearanen of sneh a ahailow。 After acm- 
mstrating in thia Wuy the trausmission Domers oP Yatious 
Sntetaneta 了 Professor Tantgen tricd ihbo efieet of the Tags 
pon ie Dihotografphic Platey an Dang it Dossible ta 人 ix 
bere the inage8 tnt le ha seen Po the fuoreseent 
oreen- 
8 IT will show how ta results are obtained。 及 刘备 
alvanie Uptteryy 卫 下 a Rahmkcorf indaetion ooih C ia 闻 


ia A GDLDansa It mm SPIRE AN7 8OME OP TH TRIAL 


RDOANR TISIRLE: 


roakes tnbe ant 了 ia the mlate-holder containing the 
naitivt Blate。 

The hattery Doingaa low-teusion harmless eureenf that 
计 Tapialy elosed ana broken af the intimotiou eoil which 
ranefotms 让 into aa high-tension etreut espable of pror 
aneing elertrie parlsy and Siving exeeeqingly psilinl 论 
not Tianal eleetzle sloelts， Wires touey fhis Diglrtenaiou 
asrent 全 om the ooit to the terminals of fbhe Crookes tmbey 
二 here the Rantgon ?ayS are Drotlneet whenever tht enrTent 
语 tarned om， In te gmre tbe plate-holaor ia showa ouly 
入 多 winehes from the bnhey Where the efieet of the Tags 计 
rong. 

ie 3 Bowa a goldashy with anl bis sealaa ad esh on 
Tie ne of his apine ielennly Yistble and Iany af the im- 
er OFgImS of hi Dody cal be pleany sceny antl the El 
on euntes ont Very clearlyy betanee tle bones are mnore 
opadus to these rayR thah jg any other bart of the body 

也 放生 本 we the wing of a Pigeont which is interesting: 
Teeatse while the ontline ofthe leahh in astinetly marked 
the foathers taye DrBetionlly isappsared。 The honti 
et only 上 eauy hoWeyvery but the tbinmier Phirta are 
than the hieker。 卫 i, 5 sDow8 thbe leg an head of tbe 
Rigeon。 Around the head 旋 ijust possihle tn make on the 
nine of the 侈 athers the fieah ia olpatly mbzled sand aa] 
the bones of the nesk art Yisiple。 Ia like mner the leg 
证 interestin 

The traasDareney of thn csh matea 全 了 Dastble to ahow 
the presence und location in the oay of foreign substancea 
Bilsts meedleay and Dits ofglass liave already beon ]oeatoiL 
aneamn8 of RSntgen ra DhotogrnFhey abdafterwards re 
novedl hy aaurgieel DBeratian， 1 

Tis eurions 训 nt the part oftbe eye Thich lg translarent 


ROUND TABLE 


站 NtG FA PIGEDNL BIOWISQ naHADING EYECT TY BONPB 


训 the lighty and through wlict light paspee to Teteb an 
ieet the 0ptie nervey i8 DERHY OpHlule to the 及 Dutgen 
ays， 站 ision hy Deans of tbese rays YonlL heTeftiFS be 
mpoaaibley evert ifthe optie nerye Were senettlya to thetm, 
Bat surppoae theae TRY8 eolQ exeite viaion。 吕 Datshouldl 
we aeeg Hoiding a Burse betweon the eye amd a 下 Dutgen 
TBy soueey we should se ihe ooins Within jy， 了 a Person 
atepped in tha Dath of ihe may We should see his pony 
本 eletoet， We amight see somethin 名 of his internal 
organaj Perhapa me ennla aeo liis Tiesrt best， 及 
broken hone en De seemy sudl the oherasinm of 
ptting ieonld be watehed。 Disensedl bones OF 
enlarged joints conld be examinet， 下 uberoles mn 
he Jung8 would Re visible， Hat theae 计 htngs 
onia be visitle only when they cane Detwesa 
be eye antl the souroe of the THy&tmmueh as 0 电 
aark Dight objeots might Devisible betwetn yon 
na eaty ie 
Jin aaglight ohjeets become visible by meang of 
he light whieh Panls upou them antl ia Peieete 
to tue ee。 IDia hrings ont tbe dotail of the visr 
ihle sarfare。 But tbe Rihtgen rays_ are seamee1y 
at tl ealecteal am even 证 they polond Yisiony 
ijeets monld beeome viaiDle only ag they inter- 
ceptcd theraye，They wonld not beillnminated ug 
they areiamlliated byraysoflighty and only out- 
ines therefore womlL be aeen。 卫 Yet 了 inorescent 
adies whicht appenrigiat maer the aetion of the Rintegen 
ayaare mot reallyilltmuinated buf srerenlared lnyminous 
动 at ia are mhade toshine py their oalight，When bodies 
padue to fihe 
Tagstte plupodt 
efpre the thuuor 
Teseeut scrnem 
moraly aehhtdt- 
oow 刘 Been om 
这 Bo the Dhor- 


obtaiDedl 
only ahaaowe， 
Taf tbhey are 
not tbefiat aa- 
ureless stad 
oows of the 
sbaqom Din- 
ares? often 
introdaecal am 
am entertain- 
nent ab ao- 
ial 。 gatber- 
inga win the 
identits of the 
Person raating 
the snadow 刘 
often impos- 
Sible to Imake 
oa。 Few suD- 
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inely opaque tn the Rintgen raysy heuce be sbadurva of 
piakker Portious of ab objeot Yill De tlesper tban of the 
biuntez portiomg amdl thesbatlow becomes 上 Bhuded tiotnre 
Daf may give details of The stnfaces of the objet。 用 
Sntgen Pay shaatow of aa arumitun medal mmag stow ie 
esigit ataanped upon tbe strfaee。 The shading etfyot 这 
ell shomnl ia tlhe bones of tbe Pigcon- 

Bat 让 tnere are 名 suhstanees entirely opname to iho 
aew]y agovered TS there appeaz to be lna fa am 
etirely trangparent。 了 Yen in ai te rays sppear to be 
Tapiqy Bbsorbed so that au extremely DoWorful apparatus 
这 Fedaired 多 f aneing etfets af 3Dy aistbtee， 从 记 
arms lo belaye towhrd the Rintgen may9 mucbt as og he- 
Jiaves 加 Tighty and 计 seemns unlikely that effecta cam te 
rosurod at taly great listaneey PerbaTe not mmote than on 
hnndreal ipet fronn the sonroe、 

孢 oull be Pph tn attenrbi to Jettict the Pinre ofthe 
Rantgen za。 le pges to whie 这 mmay Da pppliad in 
hrgery Dave alzeady lxeel hintat at in his_ article The 
tnausDareney of wood nudes 这 passiUle 0 inapeet tho work 
of a carpettety andl anterminte whether the Work hidaom 
naler 训 he exterinr Hunjsh has Deen honeatly done， liaden 
ompartmnenta in adesk or eabinet mmiht Te Yewened The 
ontents of & baeking-Uox might be aseertaltedl withon 
Benin 区 让 Bat to Reieniihe mhonl thegG rays have a Very 
Sreab interoat， 页 haf are they Are they Yibrating mose- 
ments trattsmitbtl in wayesi jie jight? Are tley partiales 
Shot 0 宇 人 im the Cronkes inbe anfl tiying willtenotuaous 
Teloeity? 下 base are tmestions to De anstrerea. 

When You stand in 他 ont of a Crookes tube 得 ation 
Theso 和 ping Daaticles are Streamnning throngh your Uodyy 
Stopping nof at all at your clothiigy an baiy at ai 
heeked by tne ilesby ao WhollyRtopped even by the bonea 
全 Bhrd-woed hoard held betweont yo and tie tabe 训 
ae Broleetion。 he streatms Pass hougln it mneheeke 丰 
Sheets of inetal even fo ao whonly stop them。 The wom 
Mar of 让 all 认 that fpr Deanly tWonty yeura experinuentets 
ith the Croolsoa ine have beeil pierood tbrongh an 
trongh by 矶 eae snhtis streums and have never knowa 久 。 
了 Do they prodnee anyelieet as tey puiss thromgh the boay 
an they eanae or ero disease 

世 has been Beovea that tiey pass quite 站 eely througl 
he lmmga Da if tnbercuies are pzasbnt 节 nn top the raysy 
了 Hgh6 not the tomeh of the flowing streams diseipate te 
Taberenlasis grovrth andl rdstore healthg Questione like 
es are coming np for solutiouyana exberinoniers are 
aeeking thg ansWorg， 下 he sthdly OF the 了 Riintgeni by hha 
jaat pegnmht What may ntotthenezt 甸 wmonths pring 人 orth 


4N “0LD-FIELD ”SCHOOL-GIRI,* 


8 MARION HARLAND. 


OAPYRR IT 


JE Feggs Hived ons fanny little piese ofland weaged 
训 between fo of the Greeufield fatms， Tie house 
as a cabin op two TDOmsy with a stone eltinney Daiit on 
TDhe ontsinles hnt tbe Fogg9 Doasted ta 在 fy-three chilaaett 
al leen born and Dronght np iu 这。 How they lived was 
拉 partiaL mVTatery to he liaighborboodL。 hey ynised co 
ad pofatoes an little else in the ground enelosea by 由 
二 OF -fmee 凡 Duilty 访 Was mmore 刘 bl Suspeotedl of Tils 
tolemy a 起 at 呈 攻 mB 企 on pe 人 Green fietaL fneas， An ac 
af woodland behina the Jionae WHS suposed to fuisl 
训 betn ith 和 本 andl there were altways Diga na cliokens 
Tbning wild with & aozen or ao chiltieen, in the rpad snid 

了 elds 
They Wan poor White foika >in aeounty where neaaly 
reryboly was respectable an well-to-dn。 No memter 中 
ie aniy Was eer conietetl of an ofanea that toole him 
into the eouuta， 下 hay might be ansbactea ofstealing chictt 
na Bigs anal wood ainleyem ofrobting aernoke-hotseonne 
也 shile ba nothing waseverproyed aguinst fihem Kot 

站 Begmn in Hz KocaD mABza NO.8. 


one 时 也 em so Bar aa We Knowny haal ever 
adanot one hadl over growa ri or Tally Testeetals， 

As tbe Grigsby ehildren neik aud triuu Jaaell Wasa andl 
Dooke in Dand Passedl the Pogs eabin em tile Mondayalomt- 
ing the eebhool opened, tvo men Sat to client ssete 让 
nd abont tile 了 anal， QTra Fogg tibe mmistzess of the honae 
Etood on the Dorolp er iazriol aaughten with ta diatyy 
Rabies holding te her stirts JeanedL ngoinat ul onmmicr of tb 
chimnney; a Darefbof Do Was ehobping stieks upon tt lo 
amaller boy Mryixrg to Bring hia Euifo npon a grindLstone 
1 Shipned What 全 ey were doing to aiame at te Sistets 
and brother and te eler hatron lailed thuem jn 6 cotrae 
Toioa inome 首 Ke a nmauns han Wo 

Got ohool aint ou 好 

Dee neaded wiblont haltingj Bea walked staaight on- 
Tard her chin level; her white sum-bonatet hiaink he boat 
Te her horror and 村 ableasnre Flen stoppodana meDied Do 
]isply over blhe tumlle-aomun fenee: 

GoodLmorning, Ms. Foggl 工 Hope You are all well to- 


in Triaony 


Tolerable than Geod fsaid the old wouuaanseliaugtng 
her ione into a annfiing whine。 4Aiu% yo too soon 全 
school ho teachertaiP goue Dy yet. 

《We like t De in good Yimais rejoined Flea anybly。 
rem't your Days going 入 

Non biass ou Honey Hajer Daneoamt 可 out Tot ihonn 
人 in on the county an' pore fo] 和 mit got ao Inomey to 
ay Leaehers ith。 Ah welll hy ADmightyy He Xiawst 
了 he anerr teacherg real stry in he 

FIea Garigsby 户 eallell Beay over her shonlder 

ng o7 TIL te1E nna when 工 go homen 

了 ea notieed her ag litfle as she noticed hfre, Poggte to- 
mark on hn ne teaolers epryricea。 全 he Dianl ar idea ad 
aa 加 中 hrrPry tp ai 证 《Major Dateomhe wy ahe oleated 
Conla he lei the ehildren in free 证 Je Hikeal 

“Cornlyi honey1 He hag the fnar mortlinr all fhe cou- 
相 。 Robody da say his souls hig owa ?lasg he lats 和 
《Ferdl how 1o0E? Tom lon 名 归 

Ian ary well aodguaipteQ with Major Doneotubey 
rashed on Jieay itl an important air， “ 共 DdyOIIDGF Re 
mres Mrs 了 ogg that 了 I1 SDAK to Jim abonmt OUF grant- 
hildren， Goot-morning 从 

be Was out of bzautb when she overtook hor aiaten， Bea 
Jiad alked fast purposely to_ make 节 e others tuuuy1oFal 
Des having loitered hehind with Flen_ 

abonmid think 了 oumi be shanmed ofyodrselt stoppiny to 
Ta Wibh poor white 所]Es 9ong th roadi comnneateL te 
elae slafer' 

Flea Sniled nyatorionsly， 4I ha Dasineag with Ia 
ogg 

Banaineas! WPell T_ never 
it 地 曲 kind the Better 人 

“Ha Fogg ia not a Dat wormany BenyP said llaa setious- 
“When ou nakc hom shie isvshe 出 waya aayw Pretty 
ell thankk Godi just like Mrs. Blton ip :nn Ross， 开 
hink she isa very pions Derenny angtit is other fanltnat 
She is Poor。 Tatopped in the parel onee Whon it wag Tain- 
im 多 and she talked a grepr doal abont the foable sie lnd 
ad and how manci she Trayed al so on。 Teoald 
Te benefaetor to People Jike tato 

think sometimnes Yon ?in't ggof the seuse OU Were 
orn mithy Flea firigaby。 了 he iaea of yo bone7aoliag ay- 
ing or atyUody 拉 

Tegs nnile as yeb more mysteriona。 In her gee over 
er new Baheme sbe sqmeezetl Doo's ant 

《ou wait and Bbef Fe know 一 Gonit we Dee 入 

Tom ar sai De atoatly 

he Drospentive benefastress was stiDl swelling with her 
ecret When fhey arrived ak te school-house。 The boyR Sa 
om one gide of the room the ginla nn the other aa Dartow 
aiple Separating thom。 Dee dropped into @a sant nea th8 
oori the girls Wallteg well forward nndl took Plates tl089 
训 训 e Miale。 Three minutos afrerwaht ihe teacber ap 
Peared in he doorwayi an Major Duneombe with Di 
ispers and spua 血 ing caneed inatantly ;all eyes Werg 
ed mpon the fo gentlemenl as boy went ul tn the to 
of He roomm urning there to Boe the whuoL IT mas ai 
aitePproperand 由 gilledhuntil the Major haviag motioneg 


Comne 
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New York, March 25th, 1896. 
抽 46& 48E. Houston Str. 
Prof. Wm.A. Anthony, 
#5 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Yourletter of March 24th has been duly received. 1am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or coppen as ltold youthe other day while 1 performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. 1now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a Iuminous 
circle nearthe edge on one side. The increased effect inside of the tubular space might have been 
due, 1thought, to the fact that the space outside ofthe tube was less acted upon. It was only latem 
afterl conclusively demonstrated the reflection, that 1hit upon the plan of using one and same 
plate in anumber of experiments. 


Since Il have demonstrated the reflection it was easy to magnify the effects upon the plate and 1am 
getting some interestin[sic] results. 


1do notthink that Prof. 上 J.Thomsonms experiment, as he published it, is conclusive. He is very 
likely working with inadequate apparatus and might not have been able to detect anything. Ithink, 
howevem that even if he should have had an apparatus capable of producing the effect, it would 
Still not be conclusive; butthis would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. 1wil keep it in mind, and if1can find time 1 will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE,， 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir 


Wesendyouasmall sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefem as we should like you 
to give our Fluoroscopes athorough trial. 


We do this without in any way soliciting youto give us a testimonial regarding them: otherthan that 
you would naturally make regarding anything you found superior for any special use. Ifyou find our 
Screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory Mr.T. B. Kinraide 


New York, Feb. 25th, 1897. 
反 46& 48 E. Houston Str. 
Mr.T. B. Kinraid， 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Yourletter of Feb. 24th has been received. 


1am naturally interested in every advance and am ready to acknowledge the merit ofthose, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. 几 however you have any screens 
which you think are betterthan the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


1shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE,， 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston st. 


Boston Mass. 
Dear Sir: 


Weforward youtoday one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you willfind much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition ofthe object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even foryour best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves four communication was open to that interpretation- 


Howeven we send youthe fluoroscope which you can submit to test and comparison with any others. 
Weshould be gladto give you as atoken of our appreciation of the original work you have done: but 
ifyou insist on paying forit only do so afteryoufind itis something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr.T. B. kinraide 

K 


New York, March 21rst, 1897 
抽 6& 48E. Houston Str. 
Spring Park Laboratory, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Yourfavor of March 15th has been received. Your Roentgen screen has also reached me and1 
have found it satisfactory. 1 do not like to comment upon its merits in comparison with others and 
only wish to say that 1 will retain it. Kindly mail me the bill at your earliest convenience-. 

In examining the screen | have noted that you have utilized some Suggestions. 1am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to youtherefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe meto be, 
Yours very truly, 


New York, June 6th, 1897. 


抽 6& 48E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
1have up to this moment received no bilforthe fluoroscope forwarded to me some time ago. 
As1icannot possibly retain it unlessyou allow meto pay forit as any other customer would, 1 would 


beg you to forward me the bill with the least possible delay. 


1have been satisfied with its performance and, although there are at present better screens in the 
market, 1am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper-. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June7 -1897 


Mr. N.Tesla 
46 Houston st. 
New York, N.Y. 


Dear Sir 


Enclosed find bill forthe fluoroscope as per your request. We are getting out a new fluoroscope, 
with detachable screen ofanew and improved salt mounted in Mahogany, and we are waiting to 
have them finished intending to send youone and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any timey? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
反 6& 48E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. 1have found him to be 
an honest and diligent workman-. 


New York, Sep. 26th, 1898. 
反 6& 48E. Houston Str. 


Mr.E.L.Ovington， 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


1have already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


Aslido not know anything of post mortem arrangements, | cannot Supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan[sic] 
Street some few years ago. 


Yours truly, 
EarleL.Ovington 


Dictated. 
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The Annual Dinner of the American Institute of 
Electrical Engineers, 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held ip the main ball room of the Waldorf-Astoria， 
New York City Thursday，February II I9oq， at 7 PM， precisely- 
The guiest'of honor will be Mr，Thomas Alva Edison，and it 认 
expected that an opportunity will be given to meet Mr，Edison at 
an 各 formal reception, at half-past 6。 This dinner will commemaorate 
the twenty-ffth anniversary of the intro- 
duction of the incandescent lamp，and will 
also cejebrate Mr Edison's birthday。 Upon 
this oceasion will also be presented the deed 
of 亲信 of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars、 

The following guests have accepted invi- 
tations: Mr，Ambrose Swasey，president 
American Society of Mechanical Engineersf 
Dr A. R. Ledoux， president American In- 
stitute of Mining Engineers;y Col，Robert 
Clowry president Western Union Telegraph 
Company; Mr George G，Ward， vice-presi 
dent and manager Commercial Cable Com- 
panyi Mr，W。 了，Baker，vice-president 
Postal Telegraph Cable Company; Mr 
John Fritz founder Bethlehem Steel 妈 Iron 
Worls; Mr W. 瑞 Fletcher president En- 
egineers” Club; Mr A，B，Chandler，presi- 
dent Postal Telegraph-Cable Company, 

Autographed souvenir ments have been 
prepared containing a colored photogravure 
of Mr Ediaon and two original poems pre- 
pared by Mr. R. R. Bowker，The exercises 
will be as follows: Salutatory address by 
President 也 .本 Arnold; presentation of the 
medal fand and deed of gi 人 t by Mr Samuel 
Jnsull，chairman of the Edison Medal As- 
sociation ;acceptance of same on behalf of 
the Institute by Dr. A. 下 Kennelly, of Har- 
vard University， past presidenti address on 
bebalf of the colleges and universities by 
Prof Cyrus 下 Brackett of Princeton Uni 
versity; address on bebalf of the Associ 
tion of Edison Illaminating Companies by 
President J B，McCall; address om behalf 
of the National Electric Light Association 
by President Charles 工 ， Edgar, 

Mr Edison has flatly declined to speak, 
bat in reaponse to the toast in his honor has 

greed to send from the table a telegrapi 

cknowledgment， ti a great many years 

Since he used the key， He will use one of 
the original quad sets built by him for and 
loaned by the Western Union Telegraph 
Company， The message will be received in 
the banguet hall on a Postal quad of latest 
date by President A，B，Cbandler，of the 
Postal Telegraph Cable Company， and will 
then be read tn the audience。 These ar- 
rangements are in the bands of Mr C，P. 
Bruch, assistant general manager of the Postal system 
Barclay， chief engineer of the Western Union system- 
pecial cable messages and tejegratms will also be received at the 
same timc 

The seating arrangements provide for the accommodation of eight 
persons at each table。 Orders for secats should be sent in 刘 
once and should be accompanicd by cash or check，Payable to 
Mr，Ralph WPope，secretary。 Price of tickets，withont wine 
Gentdlemen, 条; ladies 条 ;admission to galleries, $1， IJn order to 
sectire accommodation，responses should reach Mr。，Pope not later 
than February 9 19o4，95 Liberty Street New York。 Mr。 Arthur 
Williams, chairman of the committee on decorations, has made elat 
orate preparations for ormamenting and uminating the ball room 
and the effeet will be very pretty and appropriate. 


nd Mr 本 CC 
A nnmber of 


ELECTRICAL WORLD AND ENGINEER. 


PAGE FROM CIRCULAR SHOWT 


Vor XLHL No 6 


A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the frst page 
of a four-page cireular which has been issued this week by Mr 
Nikola Tesla 训 a large sqnare envelope bearing a large red wax 
seal with the initials “N,T.” At the back of the page which we 
Teproduce is given a list of 93 patents issued i this country to Mr. 
Tesla。 Tbe fourth page is blanic， The third page has a little vignette 
of Niagara Falls and 训 devoted to quotations from various utter- 
ances of Mr Tesla。 The first of these is from his lecture delivered 


号 


ESLA TOWER，WARDENCLIPFE，LONG TSLAND 


间 1893 beiore the Franklin Institute and the National Electric 
Light Association，as to transmission of intelligible signals and 
power to any distance without the use of wires。 The second quota- 
tion js from his article on the problem of increasing human energy, 
which appeared in the Century Magosine in Jane， Tgoo，dealing with 
he same stbject - 宣 be third item quotes from his patents， 
nd 649.621，dealing with the transmission of electrical 
any quantity to any distance, with transmitting and reeeiv- 
ing apparatus movable as 训 ships or balloons， The circular 1 an 
extremely interesting one， 了 ti most samptuously got wp on vellum 
paper and altogether constitutes a manifesto worthy of the original 
enius issuing it。 ]t 刘 to be gathered 全 om the cireular that Mr. 
Tesla proposes to enter the field of consuting engineership, ip which 
he already has enjoyed an extensive connection here and abroad 


“im cannection with cs and the 
transmission of eneIgy DVer zsihgle conductor， 
Would say afew wordls on subject wbich 
eonstantiy 人 ls my 人 bouKhts，ahd which cencerns the 
Welfare of 浊 ， 上 mean mission of intelligible 
Snals or Petbal tnsny distance without 
the use of wires，1ant hecoming daily more comvinced 
ofthe practicakility of the schemet and thougb 上 know 
full well that the great majonity of sentifi men will 
DOE believe that such results cam Fe Practically and im- 
mediately Tealized，yet 1 think that 引 consider the 
evelopments in Tecent years hy a numter of workers 
to have been such as to encourage thought and experi。 
ment 间 this direction。 My conviction has grown so 
Strong that T no lonker look upon tbis plan of energy 
of intelligenee transmission as a mere theoretical possi 
bility, but as aserious Prohlem in electrical engineering,， 
Which must be carried out some， det 
What isthere against the carrying out of such aschemey 
Wenow Know that electric vibration may be transmitted 
Through a single conductor。 Why，then not try to 
aa ourselves of the earth for this Purpose 》 es， 
Theoretically, it could not require a great amount of 
eneTgy to produce a disturbance Perceptible at great 
distance, or eyen 3 over the surface of the glohe 
think that，heyond doubt，iE 二 possible to operate 
keetrical devices 训 a city，through the ground or 
Pipe system, by resonance from an electrical oscilator 
Tocated Ma central point 。 But the Practical solution 
of this Problem would be of incomparahly smaller 
beneft to man than the realiz 0 
Transmitting inteJigence on Perhaps Power, to any dis- 
tance through the 二 Environing mediume Proper 
apparatus must first be produced, by means of which 
the problem can be attacked and 1 have devoted much 
lought to this subject。 Tam mly convineed tbt 让 

one， and hope that we shall live to see 计 


Sara 


even PR 


Electrical effects of any desired character and of 
intensitiesundreamed of before are now easily producible 
人 yy perfected apparatus of this kind * 1 have 
Produced electrical discharkes the actual path of Which 
from end to end, was Probably more than One hum 
ded feet long ; but itwould not be difFcult to Teach 
engths one hundred times as great。 Thave poduced 
electrical movements oceurring at the rate of appIOX 
imately one hundred thousand horse-power hut Pates 
of ope，five，or ten million horse-power are easily 
Practicahle。 In these experiments effecis were deve- 
oped incomparably greater than any ever praduced 
by buman agencies and yet these results are but an 
embryo of whatis to be。 That communication with- 
out wires to any Point of the globe 褒 practicable with 
such apparatus would need no demonstration，but 
through a discovery 上 made | obtiined absolute 


arth has repiied， In Place of an echo 1have bbhtained 
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334.823 
355.7836 
335.787 
336961 
336962 
350704 
359,748 
381968 


381969 


390,820 
396421 
401520 
05858 
405.859 
406968 
14161192 
416193 
416,194 
416195 
447.794 


447920 
554622 
455.067 
455,068 
55069 
459,772 
4621418 
464666 


487.796 
514.559 
544.560 
541945 


5414972 
514,973 
547900 
524426 
5551490 
568476 
568177 
568,178， 
568479 
568180 
577.670 
577)671 
583.95 
593,1438 


609250 
609251 
644749 
613,735 
613,809 
645576 
649,621 
14,865 
685.012 
685.953 
685.954 
685955 
685.956 
685957 
685958 
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Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. Ifyou are in the neighborhood of 
the Metropolitan Building, 1 should be gladto see you at any time, or fyou will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY-. 


ELO-N. 
EarleL. Ovington, President 


Copy. 


TESLALABORATORY， 
Wardenclyffe, Long lsland, N.Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City N.Y. 


Gentlemen: - 


Yourletter of April 12 addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you.， Will you not be kind enough to send him also copies of your catalogue 
ilustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 

Waldorf Astoria, 

N.Y. 

Dear Sir: - 

1am going to Boston where 1am equipping a small laboratory to carry on some research 
work. Aslleavein afew daysl1writeto askif you willmake an appointment with me to discuss a 
certain matter before | go. | have phoned severaltimes but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, 1am, 


Very truly yours, 
EarleL. Ovington 


165 Broadway, New York, 
March 26, 1910. 


EarleL. Ovington, Esq.， 
130 W. 84m St 
New York, N.Y. 
Dear Sir: 
Replying to your favor of March 25u just received, 1 wish to say that 1 will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to mebut1was unableto callyou up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS， 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir- 


1trust you will pardon the liberty Itake in writing to you, but 1am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1to2cmiinair. My researches have differed, in that1lhave employed an apparatus of my own 
design, consisting of a large transformenr condenser in oil and Tesla coil the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. lemploy a 104 valt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


1 have recently seen a machine of a novel character and have made one like it. itis the best “X-Ray 
machine” lever say, and 1am anxious to know whether it would have asimilar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and1 
should be gladto have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound ortwo of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core ofthe coil. This disc bears two studs which 
come in contact with a short ba which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
thatthe iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copperfoill inch in width: the coil being 1 foot in diameter.A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists ofa disc 1 foot in diam, and a quarter of an inch thick, and is formed 
ofa pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to 
know ifit is patentable. The current in the Tesla coilis uni-directional, and the sparks are 
synchronous with the breaks ofthe spark coil circuit. The current is harmless: one can draw Six 
inch sparks from the positive pole without injury while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me thatthe frequency isthe same asthe number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What arethe requirements of such a current, in orderto be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one 1 have described as having use for medical purposes? 


ifthe apparatus just described a true high-frequency col oram l right in supposing the frequency 
to be low? (the voltage ofthe current used to charge the condenser is only 3000) 


fyou canfindtime to answerthese questions you will confer a great favorupon me, and aid me 
greatly in my researches. 1trust1 may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that1 
may hear from you soon, 1remain 


Very respectfully, 
Frederick F. Strong 
#176 Huntington Ave Boston 


贰 用 
忆 区 .enocdac 丰 


有 1 


| 


MNT, CLIIL， 


K 153 


New York, Oct. 4 1898. 
择 6& 48E. Houston Str. 


Mr. Frederick F. Strong, M. D.， 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27 由 has been duly received and contents noted. 


1do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser and the later discharges through the primary of an 
induction coi a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


1cannot give you any idea of frequency, as 1 do not know the capacity of the condenser and 
the self-induction of the primary coilL through which it discharges. It might be from, say, twenty to 
two orthree hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist ofa great number of superimposed and quick vibrations. It is evident, however that 
since thereisaspark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although Il have experimented a great deal with high frequency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which |l have 
forwarded to the recent meeting of the Electro-Therapeutic Society Il have dwelt on the subject, 
and you might find in what | have said one ortwo items of interest. 


The currents obtained from the machine you to are very sudden, and 1should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. 1 
do not know exactly how that idea originated, but 1think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that 1am just bringing out 
instruments of a greatly improved design which will in all probability, fil a much needed want. 1 
hopethat soon you will be able to procure such an instrument, if you so desire, and | have no 
doubtthat you will be satisfied with its performance. 


Yours very truly, 


The 了 lectrical 了 ngineer. 
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High Freqtuency OscillatorsforElectro-therapeutic 
and Other Purposes 
DY NIKOLA TESLA 

SOME Heoresiaal posibiies afiered by current of very 

High icquency and_ observations which 工 casoally madic 
while purguing experiments with alternating currents as well 
5 the simulating infiuenee of the work of Sertz and of views 
beidiy pet iorth by Oiiver Lodgs，determined me some time 
aring 1889 to enter a systematic investigation oj high fre- 
Teney phenomena，and the resbjts soon Teached Wefe Such as 
In justify iarther e 和 orts rowards providing the laboratory with 
e mcatts for carrying nn the rexesrch in this Particwtar 

il whiciy hhas proved itsejf so fruitful since。 As a comscquence 
alternators of specisl design Were constructed and Various 3r- 
rangements for convertiag ordinary into high 人 frequency cbr- 
rents periected，both of which Were daty deseribed and are now 
一 Lassemsc 一 famitiar。 

One ef the early observed and remarkable featuresg of the 
Tigih fredaency cnrrents，and_ one which was chicfy of interest 
Ho the Pbysician，was their abparent harmiessness which maie 
让 possibie te pass rclatively great axounts bf elestrical energy 
through the body of a per5on without causing pain or serious 
iscormfort。 This pecaliarity which， together with other mostly 
looked-for properties of these currents 荆 jad the honor to 
bring to the attention of scientifc men first in an article in = 
technical journal in 了 cbrary，1895，and in gbbsequSnt contrir 
butions to scientific societies made 流 at once evident that these 
currents wonld lend themselves Darticalariy to elcctro-thera- 
Pentic uses 

With regard to the electrical actions 各 general， snd by an 
alogy, 让 was reasonable to 训 bfer that the_ physiological eects. 
however complex， might be resolved in three classes， First the 
statical that i5，Such a5 are chiefly dependent on the magnitude 
of electrjcal potentialy seeond，the dynarmical，that js，those 
Principally dependent on the quality of eiectrical movement or 
chrrent's 天 fength througb the body，and third，efiects of 了 
distinct mature de to ejectrical Waves or oscilations，that is， 
impulses in which the electrical energy is alterpatcty passing 
刘 more or less rapid Succession throngh the static and dynamic 
iorms. 

Mese generlly in praetice these difierent actions are co- 
existent，but by a soitable scjection of apparatus and observance 
of conditions the experimentey ynay fmake one or other of these 
eects predominate。 Thus he may Pass through the body，or 
any Part of the same，ceutrrents of comparatively large Volume 
Snder a Small electrical Pressure，or he may subject the_ body 
to a high eectrical pressare while the current 让，_negligibly 
small or he may put the_ patient tmder the ingoence of elec- 
rical waves transmitted， 计 desired， at considerabie listmmner 
through space- 

While ir remained for the physician to investigate the specifc 
actions on the organism sand indicate Proper metheds of treat- 
ment :the Various Way5 of appjying these ctrTents to the body 
ef a patient suggested themseives readily to the electrician. 

As one eannot be too clear 训 describing a subjeet，a dia- 
Eramznatic iustration of the several modes of connecting the 
eircuits whjch 工 will enumerate，though obvious for tbe mm 
jerity, is deemed of advantage， 

The 5rst and Simpjest mmethod of spplying the currents was 
to connect the body of the patient to two_points of the gcne- 
rator，be 让 a dynamo_ or indsiction coil， Fig， 3 启 jntended to 
训 ustrate this case。 The akternator G may be one giving from 
we to ten thottsand complete vibrations per second this ntmber 
being stll within the limit of practicability。The jectromotive 
iorce 一 as measured by z hot wire instrument 一 may be from ffcy 
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。 Additional advantages，bowever，Wi 
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to one hundred wults。 To cnable Strong currents to be passcd| 


througb tbe tissues，the terminals 了 了 ，Which serve to establish 
contact with the_ patient's body shogld，of coursc，be of large 
area，and covered with cloth saturated with a solution of eiec- 
trolyte harmnless to the Skin，of else the contact5 are_ made by 
immarsion。 The regularion of the currents 语 best efiected hy 
means of an _insclating trough 人 provided with two mmetal 
terminals 了 T of considerable suriacec，one of which，at least 
Sbonjd be movable. -The trough is 8lled with water，and an 
electrolytic solution is added to the same， until a degree oi con- 
ductiity 语 obtained suitable ior the experimlents. 

When 六 旋 desired to nse small currents of high tension， 
sccondary coil is resorted to，as 齐 tstrated in FiS， 2， 工 have 

nd 六 rom the outset conyeniept to_make 3 departure fromn 
the ordinary ways of winding the coils with a considerable 
number of small tufne。 or many reasots the physician will 
nd 认 better to provide a large hoop 五 of not jess than，gay 
hree ieet in diameter and preferably more，and to wind upon 
让 ie tnrng nf siont chbie P， The Secondary ccil S 证 eagily 
Preparea hy taking tw wdien lnaps hh and joi 
ith stiEE cardboardl。 One sinkle hyer 
and not too thin at thnt will be generaliy sti 
of trps Decess5ary fof the particalar use for Which_ the coil is 
intendied being eaxily astertained by a few trials。 工 wo plates 
of jarge sturiace， formink an adjustable condenser，niay be use 
ior the pmrpose of synchronixing the secondary with the primma 
eireait，but this 让 generally》 hot hecessary。 In this marthier 了 


IT 


TTGS 1 2 3 AND 4 


ind one which cannot be easily injured 
be found 训 the_perfect 
regslation Which js efected merely by altering the distance 
between the primary and secondnry，for which adjustment pro- 
vision sould be made，and，furthermore，in the occnrrence of 
harmonics which are more pronotnced in such large coils of 
tbick Wirey Situated at some distnnce from the primary. 

The Precetling rrangements mhay alrn he nsedl with alternat- 
in nr interrmptedl Tecalinr 
properties ef high freqtteney currents make 让 possible to apply 
the jatter in ways entirejy jnnpracticable wb the former, 

One of the prominent characteristics of high frequeney or 
ta be more general of rapidiy varying currents 证 that th 
pass with di 有 calty through stout conductors of high selL-induc- 
tion， So great is the obstruction Which self-induction offers to 
their passage that 并 was found practicable，as shown in the 
eariy experiments to which reference_ has been made，to main- 
tsin differences of potential of mpany thoutsands of volts berween 
two points 一 not more than a few inches apart 一 of 2 thick cop- 
per bar of inappresiable resistance。 This observation naturaliy 
Suggested the disposition ijtssrated 询 Fig，3， The source of 
high frequency imypulses 各 in this instance a 和 和 miliar type of 
transiormer Which may be suppiied from sz generator G of or- 
dinary direct or altermating currents， The rransformer com- 
priaes a primary 了 ，a sccondary S，two condensers CC which 
are joined in series, a loop or coil of Yery tbiclc wire 志 and 
circnit interrupring device or break b，The carrents are derived 


heag coil 和 5 obtaineh 
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iirom the loop L by two contacts c c，one or both of which are 
capabie of dispacement along tbe wire 工 ， 了 By varying the dis- 
tance between these contacts，any 可 icrcnce of potential， 和 om 
iew volts to many thotsands, is readily obtained on the tertm- 
ipals or bandles 了 T，This niode oj using the current5 语 en- 
iirely safe and pairticularly convehient，bnt 站 reguires a very 
uniform working of the break b employed for charging and 
discharging the condenser 

Anotber etaunliy renhnrkable feature of high frequency ini- 
puises was found in the jacility with wbich shey are transmitted 
由 rough condiensers， rhoderate electromative iorces and very 
small capacitics being reguired to enable currents of consider- 
abls voiume to pass。 This observation made ptacticable to 
Tecsort to a Dian stch na5 indicated in Fi. 4。 了 ere the connec- 
tions are similar to those shown in the preceding case，except 
bat he condensers CC are joined in parallel， This iowers the 
remuency of the currentg，but bns the adyantage of allowing 
She working with aa much sntmller 性 碍 erence of Potential on the 
Hermaitt r Sinee the intler is the chief ite 
of expense al Suich apparatus and since is price rapidly ih- 
reases with the number of turns required， the experimenaer will 
ind 让 generally cheaper to make 二 sacrifice 刘 -the irequeney, 
hich， hewever will be bigh enoogh ior most purposes， 了 How- 
ever， be only needs to reduce proportionately the ntrmber of 
arns OF the jength of primary P to obrain the same frequency 
as beiore， bnt the econmomy of tmansiormation will oe somewhuat 


reduced in so doing and the hrenk b will retlnire more attentiom 
The secondary S5 ni the higl fretaeney enil has two metsi 
plates tt of considerable sttriace connected to its terminals 

the enrrent for use 语 derived 行 om two simnilar plates tt 
proxinnity to the iormer， Both the tension and volume of the 
arrents taken 人 ont termainals 了 了 may be easiiy regujated andl 
识 aceontinuous mpanmer by sintpiy varying the distance betwcen 
he twe Pair of plates kt and Mrespectively 

A facility iaiso afforded in this disposirion ior raising or low- 
ering the potential of one of the terminals 了 ，irrespective of 
the changes produced on tbe other tertminal.this mmaking 让 
possible 1O cause a stronger action on one or other part of 
She paxient's body. 

The Physician may find it for some or other reason conve- 
mient tO rnodify the arrangements in Figs 2，3 and 4 by com- 
ecting one terminall of the bigh Frequency sorce to the groundl， 
The eccts w 训 be in most respects the same，but certsin pecu- 
iiarities w 训 be noted in each cage。 When a ground connection 
语 msde 汪 may be of some conscqucnce Which of the terminajs 
of the scsobdary 语 connected to_ the groudnd，as 训 high 和 er 
eney 机 scharges the jinipalses of one direetiot are generalty 
repunderating 

人 Among the_ various noteworthy jcatures of these currents 
there 证 ome Which jends itseli especialiy to mmany vahuabie uses, 
1 证 the 名 cility which they afford_ior conyeying large amounts 
of siectrical energy tO 3 body entirely insulated jn space。 The 
practicability oi this method of energy ransmission，which 5 
already receiving bsefui appiications and promises to become of 
Ereat importance jp the hear fntuare, has heiped to dispel the old 
notion a55rnin 攻 the necessity of za return circuit for tbe conr 
Yeyance ol eectrical energy in any considerable amount With 
evel appliances We are enabjed to Pass throngh a Wire，entirely 
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conyey through the 
body，This mc 
jcal treatment 3jprcarg to me to po 全 er the greatext possibii 
the bands of the Physician。The eects produced in ti 
passess jcatures entirely distinct fromn those 
currents are appijicd 识 ny of te beiore mentioned or 5iz 
ay 

The sircuit conmections as usually made are iliustrated schem- 
atically in 也 5，which，with reference to the diagrams beiore 
Sowny 证 sclj-expianatory。 了 he condensers CC，connected ip 
Series，are Prejerably charged by 3 Step-bp transiormer，btt > 
High frequency alternator， static machine，or 8 direct Curreat 
generator, 这 if be of su 对 ciently high rengion te enable the use 
of smali condenserg IDay be used With more or les5 Sncces5，The 
Primary p，through which the higi jirequency discharges of the 
condensers are passed，consist5 of very iew turns of cable of 
as low registance as Possibie，and the secondinry s，praferably 
YY antce rent the pritsary to acilitate ree uscillationt。 
has one of its ends 一 that i3 he one which inearer to the pri- 
Pary 一 connected to the ground，while the other end leads to 
am inaulated terminal 了 ,with which she body of the Patient 15 
conmected。 It 证 of importance in this case ro establish syn- 
chronism between the oscillations in the primary and sccon- 
dary circuits P and s respectivejy。 This will be as a rule best 
efiected by varying the sclfinduction of the circbik inciadink 
the primmary loop or coil p，ior which purpose an adjustable 
linduction < 这 providedi bat 名 cases when tbe eectro- 
motive foree of the generator iexceptionally high，ag when 
satic machine js used and a condenser consisting of perely 
two plates offers Su 所 cicnt capacity， 让 will be 二 mpier to atmin 
the game objeet by Yarying the distance of the plates 

The primary and secondary oscillations being in close syn 
chrenism，the points of highest potential will be on a bpart ai 
tertsinal ，and the constmption of energy will occur chich 
there。 The attachment of the patients body to the terminal 
Wi mn most cases Yery Tpaterially affcct the Deriod of oscillation 
训 the secondary，making 让 longer and a Teadjustment of the 
Primary circuik wii have to be made in each cnse to suit the 
capacity of the body connected with terminal 了 。 Synchronism 


Should always be Preserved，and the intensity of the action 
Yaried by moving the seccondary coil to or ironm the primary， 


5 may be desired， 工 know of ne ipethod which wouid maic 
记 pnssible to subjcct the hunvan body to such cxcessive elee: 
trical pressures as are Practicabie with this or of one wjich 
would enable the conveying to and giving o 开 from the body 
without serious injary amounts of ejectrical energy aDproximat- 
ing evefi in a remote degree those which are erirely practicabic 
hen this manner of applying the energy 语 resorted to， 了 hix 
证 evidently due to the 所 st that tbe acticn ichicfy superficial， 
the largest possibje seetion being ofered to the transfer of the 
cnrrent gr, to Say Thorc correctiy，of the energy， With a very 
rapidly and smoothly working Break 工 would not think it int- 
Porsible to conyey to the body of a person and to give of into 
the gpace energy at the Tate of several horse Power with im- 
Penity， while a small part of this amiount appiied in other ways 
fould not fail to produee injury- 

When aperson 语 subjected to the action of such a coil，the 
proper adjustments being carefuly observed，iuminous Streams 
are Seen 训 the dark 和 Sning 厅 om ail parts of the body， These 
Streams are short apd of delicate texture when the nttmber of 
breaks 语 very great and the actioa of the device b (Fig， 对) 
free of any irregularitics，but when the ntumber of breaks 语 
Small or thbe action oj the device imperiect， long and noisy 
Streams appear which cause some discomfort。 The physio- 
logical effects produced with apparatus of tbis kind may be 
graduated 条 om a hardiy perceptible action when the secondary 
全 at a great distance 打 om tbe primary，to a most vioient one 
When both coils are placed at a_ small distance。 In the latter 
case onjy a few -scconds are sa 和 cient to catse feeling of 
warmth al oyer the body，and soon after the person perspires 
reciy。 了 haye repeatedly， in demonstrations to friends ex- 
poaed myaeli jonger to te action of the oscillationg，and cach 
timey after the japse of an hotr or so，an immense fatigue， of 
Which 让 二 贞 全 cujt to give an idea would take hoid of me， 玫 
was greater than 工 expericnced on some oceaions after the 
most straining and prolonged bodily exertion。 工 could scarcely 
majks a Sep and could ksep the eyes opep only with the greatest 
二 所 calty。 了 工 sjecpt sodndiy afterward，aad tbc after-ecct Was 
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ertainly beneficial but tbe medicine was manifestly too strong 
to be ased frequenty 

One should be cantious in performing such experiments for 
iore than one rcason。 At or Dear the 50 和 ace oj the skin， Where 
She Togt intense action 妇 kes place，Various chemical products 
are formed，the chief being ozone and nitrogen comiponnds， 
The iormer is itself very destroctive, thi feattre being istrated 
by the 生 ct 外 at tbe TUbber inslation of wire is destroyed so 
eickly as to make the use of such insulation entireiy imprac- 

able。 The compotnds of nitrogen 于 hea imnoistare 这 presel 
condists jargely of nitric acid which might，by excessive appi 
cationy proye htrthal to the skin。 So Bar 于 have not noted in- 
jaries which could be traced directly to this cause，though on 
several oceasions btrns Were Produced 训 al respects 人 Tai 
to tose Which Were jater observed and attributed to the 及 5ntgen 
ys This Yiew 庄 seemingly being abandoned，javing not 
been Substantiated by experimental 和 acta and 50 aiso js the no- 
tion that these rays are transyerse vibrations， 了 tt while inyes- 
tigation 证 being ttrned in mhat 3Ppears to be the right direc- 
tion, scientife men are tll at sea。 This state of tings impedes 
the roBress of the Physicist jn tbese new Tegions and TDaes 
the already hard task of the Physician still more di 谭 cujt and 
neertsin 

Dne or twe observations hnade' wbiie pursuiag experiments 
with ths spparatus described might be iound as dgserving menr 
tion here， As beiore stated， when the oscillations in the primary 
nd secondary ciracits are 训 synchronism， the Points of higihst 
potential are on some portion of the terminal 了 ， he syn- 
hronism_ being perlect and the length of the secondary coil 
jast equal to onerquarter oj the wave jength，these points will 
be exactty on the free end of terminal T, tbat ia the one situated 
arthest 条 om the end of the wire attached to the terminal。 了 
th 证 be so and 这 now the period of the oscillations in the pri- 
ary be shortened，the point5 of highest potential will recede 
towards the secondary coil，since the wave-iength i reduced 
and sincs the attzchment of one end of the secondary coil to 
ths ground determines tbe Position of the hodal points that js， 
the points ef least poteatial。 工 bts，by Yarying the pxeribd of 
Yibration of the primmary circuit in any manner， the points of 
highest potential may be shifted accordingiy aioag the terminal 
人 Which has been shown， designediy iong to iniustrate this fea- 
tare。 Tbe same phenomenon is oi course Produced 谋 the body 
of apaticnt constituates tbe terminal and an assigtant Imay by 
the mosion of s handle cause the points of highest potential fo 
hj along the body with any speed he may desire。 When the 
action of the coii 读 Wigorous the region of highest potential 计 
easily and ttnpjeasantiy located by the discomiort or pain ex- 
Perienced，and 二 二 mm0st chrious to feel how the pain wanders 
tp and dowp, or eventtaily across the body, irom hand to band， 
诺 the connection to the coil 下 accordingly made 一 tn obedienes 
to the movement of 切 s handie controlling the osciliations 
hough I have not observed any specife action in experiments 

tb 语 kind, 工 have aways fejt that this effect mmigbt be capable 
of valuabie use in ejectro-therapy., 

Another observation which promises to lead to much more 

fal result5 和 the following; As before remarked，by adopt- 

the method described，the body of aperson may be sup- 
jected without danger to electrical pressures vastHy 各 cxcess 
of any Prodacible by ordinary apparatus， or they may arnount 
te several million volts as has been shown in actual practice， 
Now, when z conducting body is eectried to so high as degree' 
small articies， Which may be adhering frmiy to its suriace' 
re toTn 0 挟 with violence and thrown to distances Which cag 
be onjy conjectured。 工 6nd that not only firmly adhering mat- 
ter 25 Painty for istance， 和 3 thrown o 攻 but evea the Particjes 
9f the tougbest rmetal5 are torn o. ”Such actions baye been 
bpougjt to be restricted to a Yacuous inclostrs，btt with a pow- 
erfal coil they occur aso in the ordinary atmogphere。 The 和 acrs 
mentioned would mmake 计 reasonabje to expect that tb 语 extra- 
ordipary efect which，ia other Ways IT have already usefally 
applicd, will likewise proye to be oi valae in sjectro-tberapy 
The continuous jmproyement of the instruments and the study 
of the phenormenon Thay Shortly lead to the estabjishment of 
moevel imode gf hygiepic treatment which wouid permit an il 
stantzneous cjeaning of the skin of 2 person，simply by con- 
ecting the 归 me to，or possibly，by mereiy piacing the person 
in the vicinity of a source of intenge ejectrical oscillations，tb 读 
aving the ce 和 ect of throwing o 色 in a twipkje of the eyey dust 
er particies of any extrane0us rmatter adhering to the body. 
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Sach a resalt brought about ia a practicabte manner would 
without doubt，be of incalculable value in hygiene and would | 
be an c 和 icient and time-saving substitute for a warer bath， an 
Paricalariy appreciated by those whose contentmert consists 训 
ndertaking Fore than they can accompiish 

琶 igh frequency impulses produce poweriol inductive actions 
and ip Yirttte Of this feature 由 hey lend themmseives in other ways 
te the uses oi the electro-therapeutist。 These inductive efiects 
are either electrostatic or eicctrodynarmic， The iormer diminish 
mach more mapidiy with the distance 一 witil the square oi the 
Same 一 the jatter afe reduced siniply in proportion to the ds- 
tance。 On the other hand， the jiormer grow with the square of 
intensity of the source, while the latter inercase in a simpje pro- 
Portion with the intensity， 卫 oth of these eeetg may be utilized 
ior establishing = field of strong sction extending through con- 
Siderabie spacc, as through a large hali and such an arrangemnent 
might be suitabie ior use jn hospitals or institurions of this 
Jind，where 让 语 desirable tO treat amumber of paticnts at the 
ame fime 

Fig，6 iissrates the manper， as have shown 让 originaliy, 
训 which such a fieid of eicectrostatic action 55 established。 Ja 
this diagramt G 让 主 Benerator of ctrrents of very high frequencyy 
Ca condenser for counteracting the self-induction of the cireuif 
which_inchades the Primary 了 of an induction coil，the secon- 
ny S of which has two Diates LE of large suriace connected 
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to its terminals。 Wall known adjustments being observed，a 
Yery Strong action occars chic 人 y 讳 the space between the Platesi 
and the body of a person 语 subjected to rapid Variations of po- 
tentiai and surgings of carrent Which prodnee，even at za great 
distance, marked physioiogical eiccts。 In my frst experiments 
工 used two metal plates as showry but later Ifotnd 刘 preierable 
ta repjace them by two jarge hollow spheres of brass covered 
with wax of a thickcness of about two inches， The cables lead- 
ing to the terminal of the secondary coii were 5imilariy cov- 
ered，so tbat any of themm could be approached without danger 
of the jinsulation breaking down， jn this manner the un- 
pleasant shocks， to Which the experimenter wax exposed when 
sing the plates，were preyented- 

In Fig: 7 a Plan ior imilnriy utilizing the dynamic inductive 
ccts of bigll fregquency currents 汪 iustrated。 As the fre- 
quencies obtsinable from an alternator are not as high ag 这 
desired，conyersion by means of condensers js resorted to。 The 
diagram wii be understood at a giance irom the ioregoing de- 
Scription。 Js only need be stated that the primyary P，throagi 
Which the condensers are rmade to discharge， 证 formed by 
thick stranded cable of ljow seif-induction and resistance，and 
Passes aji around the hail， Any number of sccondary coils s 5 
each consisting generally of a singie layer oj rather thick wire' 
may be provided， 工 haye iound 认 practicabje to use ag many 
as one hundred，eacb being adjusted for a definite period and 
responding to 3 particuiar Yibration passed through the pri- 
pary。 Such a plant 了 have had in use in my laboratory since 
1892， and many tjmes 让 has contributed to the plcasare of my 
Visitars and ajso_proved itself of practical utility。 On a latter 
ccasion 工 had le pieastre of entertalping so0me of the mem- 
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bers with experintents of this kind, and this opportunity 工 can- 
not let pass without expressing my thankcs ior the intereat which 
Was awakened in me by their visik as well as for the generous 
acknowjedgment of the courtesy by the Association。 Sinee 
hat time my apparatus has been Yefy fmaterially impproved， and 
mow Iam able to ereate a ficld of stich intense indtnctiog jn the 
laboratory that a coil three feet in diameter by carefal adjust- 
ment will deliver energy at the rate of onerqtarter of a horte 
Power, no rmatter Where 让 洁 placed within 人 he area iaclosed by 
the pHimary loops。 Long sparks， strenmers and all other phe- 
homena obtainable with induction ceoils are easily producible 
anywhere within the space，and such coils，though not comr 
mected to anything，may be_ utilized exactly as ordinary coils， 
and what 5 臣 齐 more remarkablc，they are more ce 得 cctive、 .For 
the Past few years I have often besn urged to show experiments 
训 pubjic，but though T was desirous to comply with such re- 
quests，pressing work has so 和 ar made 让 impossible。 These 
advances have becn the result of slow_but steady improvement 
in the details of the apparatus wblich 工 hope to be abie to te- 
scribe conmecetedly in the hear fnture. 

了 owever remarkable the electrodynamic jinductive effects, 
which 工 have mentioned，may appear， they Pay be still consid- 
erably intensifed by concentrating the nction upon a very smail 
Space， 防 让 evident that since，a8 before stated，slectromotive 
forees of many thousand voits are maintained between two 


Peints of a condttcting bar or loop only a few inches lang 


electromotive iorces of approximatejy the same magnirude Wi 这 
be set bp ip condtctors sittated pesr by， Indeed, 工 found that 
if was practicable in th 订 tpanner to pas5 a discharge throngh 
a highly exhausted bulb，although the clectromotive iorce ze- 
quired amounted to as much as ten or twenty thousand volts 
and ior a long time 工 followed bp experiments in this direction 
with the object oi produsing ligbt in a novei and more econom- 
ical way， Bat the tests left no doubt that there was BTeat 
cpergy congsmption attendant to th 洁 mode of iaminaticn，at 
least with the apparatug I bad then at comamand，and，finding 
another rmmethod which promised a jigher economy of trans- 
formation，my efforts tarned in tbis_new direetion。 Shortly 
afterward (some time 和 June，1895) Prof 丁 J Thomson de- 
5cribed cxperiments which were evidentiy the cutcome of long 
inyestigation, and in which be suppfied much novel and interest- 
ing iniormation，andl this matie me Tcturn with rcnewedl zcal 
to my cewn exptrimments。 Saan iny eEorts were centered upon 
producing in a small 5pace the most intense inductive actiony 
and by gradual junproyetnent in the aphy 了 obtnined re- 
sles of a strprisipg Sharacter， 下 0F jnstance，when the end of 
a heavy bar of iron was thrust within a loop Powerfully ener- 
人 zed, 3 人 few mormnents wefe 50 作 cient to raise the bar to a high 
temperature。 顾 ven heavy jamps of other metals Were beated as 
apiely a5 though they were Placed in a 和 rnace。 When a con- 
kinuous band iormed of a sheet of tin was thrust into the loop, 
he metal Was 和 sed instantiy， 贡 e action being comparable to 
an explosiom， and no Wonder， ior the frictional losses accurmt- 
jated 训 让 af the rate of possibly ten horse power。 Masses of 
pooriy conducting material behayed simiiarly, and when a higbjy 
exhansted bulb Was pushed jato the Ioop，the gjass Was heated 
识 a iew seconds neariy to the point of melting: 

When 工 frst observed these astonishing actions，I was in- 
terested to study their effects upon jiving tiasues，。 和 3 may be 
assamed， 工 proceeded with al the necessary cattionp，and Well 
工 might, for I had the eyidence that in a tarn of only a few 
inches in diameter an ejectromotive force of more than ten 
thousand Yolts was produced，and uch high pressure would be 
more than sa 俩 cient to generate destructive crrents iD the 
fissne， 了 his appeared all the more certain as bodics of com- 
Paratively poor conduetivity were rapidly heated and even par- 
ially destroyed， One may immagine my astonishment when 了 
ioung that I could thrust my band or any other pirt of the body 
withtin We loqb sd bold 革 there with ianity， More than on 
one occasion innpxlied by a esire to mtake some novel and use- 
Hal observation，I have willingiy or unconsciously periormea 
aa experiment conpected with sorme risk th 放 being scarceiy 
ayoidable in laboratory experience，but I have always believed， 
and do so now that ] jiave neyer bmdertaken anything in whichy 
aceording to my cwm estimation，the chances of being injured 
Were 50 great a5 when 工 placed my head within the Space 训 
wiich such terribty destructive forces were at worjk。 Yet Thave 
done soy znd repeatedly, snd have icit nothing， But Ianm firmiy 
conyincet that there 证 great danger attending such an experi- 
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ment and some one going just a step farther than 工 have gone 
may be instnntly destroyed。 了 or， condikions play cxist Eimilar 
to those cbservable with a Vacuum bulb， It may be placed 
the fieid of the loop，however intensejy energized，and so on 芭 
a5 nO path for the cuTrent 这 formed 计 Will remhain cool and com 
sume Jiractically no energy。 了 at the moment the firSt jeebie 
trrenit Passcs， mot of the cnerSY of the oscillations rashes rtO 
the plaee of consumption。 于 by any action whhatevery a con 
ducting path Were formed within the liying tissue or bones of 
the head， it wouid resalt in the instant dcstroction of these and 
death of the foolhardy experimenter， Such a method of kill- 
ing, 话 讼 were rendered practicable，wouid be absolateiy,pain- 
less。 Nowy wby 芭 下 that ip z space in which such Yiclent tur- 
Fnoil is going on living tissue remains uninjured? One 7night 
sy the ctrrents cannot Pass becautse of the great sci[-induction 
和 ered by the jarge conducting mass。 Bat ti 认 cannot be， 
because a_mass of metal ofiers a still higher self-induction and 
计 hented jast the same。 One might argue the tissues offer too 
great a resistance。 了 But this again cannot be the reason，for al 
evidence shows tbat the tissues conduct well enough，and be- 
sides，bodieg of approximatejy the same resistance are Tai5ed 
to a high temperatare。 One might attribute the apparent harm- 
lessness of the oscillations to the high specific heat of she tissuey 
bat even a reugh quantjtative estimate fromn experiments with 
other bodies shows tbtt tb 天 Yiew i untenable。 The only piaus- 
ible explanation bave 30 far found 汪 that the tisgues are con- 
densers， This oniy can accotnt for the absence of ijariovs 
action。 Bt 让 和 remarjable that， as soon as a heterogeneous 
circuit iconstituted，a5 by takipg 各 纯 s hands a bar of metal 
and forming za closed loop in thi5 zanper，the passage of the 
currents through the arms i lty and other physiological eects 
are distinctiy noted。 he strongett action iof coursc，secureft 
When the -excidng loop makes only one tpfa，unjess the con- 
nections take up a considerable Portion of the total length of 
he circgit 各 Which case the experimenter should settie upon 
te jeast numnber of turns by carefujly estimmating what he loses 
by increasing the number of tarns, and what he gains by utiliz- 
ing thas a greater proporion of 切 e total jength of the circtik 
It should be borme 训 mind that when the exciting cail has a 
considerabje nmber of tarns ang 这 of some jength，the ce 全 ects 
of electrostatic ipduction inay preponderate，as there may exist 
Ver Sreat 出 erence of potential 一 a htndred thousand Yolts 
or more 一 betwech the rst and ast tarn。， 卫 oweyer， these atter 
eects are away present eyen when a single turn is employed 

When = person is placed within sucbh a Joop，any hieeeg of 
etal， though of small bujky are perceptibly warmed。 Without 
doubt tbey wotld be also beated 一 particularly 这 they were cf 
iron 一 when embedded ip living tissue，and this Suggests the 
Possib 谢 8y of surgical treatment by 世 b 放 method It might be 
Possible to steriize wouads，or to locate，or eyen to extract Te 
taltic objects, or to perform other operations of this jind within 
the sphere of the surgeon's dtties in this novel manner. 

Mosr of the resujts enumerated，and many others sll more 
Temarkable，are Tade possibje oajy by utilizing the discharges 
of a condenser。 It is probable that but a very few 一 even among 
those wbo are working in tbese identical 5alds 一 faHly appreciate 
what a wonderiul instrament such a condenser 过 训 reality 
Let me convey an idea to this egiect， One may take 2 ct 
dienser，small enough to go 训 one's vest pockety apd by sk 
fally using 让 be may create an electrical presgure Yastly in ex 
cess 一 a hundred times Breater 放 nectssary 一 than any producible 
by the largest statie machine eyer constructed。 Or he may 
take the same condenser and， ttsing 认 in 3 d 膏 erent Way， be- 
may chtain from 让 crrents against which those of the Thot 
powerfal weiding tmachine are ttterly ingign 活 cant，。 Those who 
are imbued with popular notions a5 to the Presgures of static mmar 
chines and currents obtainable with a commercinl tmnsformer, 
ww 训 be astorished at this statement 一 yef the trath of 让 ieagy 
te sce。 Sucb results are obtainable，and easily，becatse the 
eundeniser can dischharge the Stored energy in an inconceivably 
Short time ，othing like this property 秆 known ia physical 
Scienee， 上 compressed Spring，oF 3 Storage battery， or apy other 
form of device capable of storing energy，cannot do this; 计 
they coold，things undreazmt of at Present mmight be accom- 
plished by their means。 The nearest approach to 2 charged 
condenser i3 2 high explosive，a5 dynamite， 了 dt eyea tbe z00 开 

icjent explosion of such a compotnd bears no comparison 
with the discharge or explosion of a condenser。 For，wiile 
hs presstres Which are prodtced in the detonation of sa chem- 
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ical compound are measured in tens of tons per square inchy 
those Which rpay be cattsed by condenser discharges may amount 
to thousands of tons per square ich, and 让 二 chemical could be 
ide which would explode as quicldy a5 3 condenser can be 

scharged under conditions Which are Teajizable 一 an Once of 
让 wonld quite certainly be Su 岳 cient to render useless the largett 
bastjeship。 一 ， 

Thax important reajizations would follow from ths use of an 
iastrument possessing such ideal properties I iave -been con- 
Yinced since jong ago，bnt 】 also recognized early that SBTcat 
二 后 culties would have to be overcome beiore it could replace 
1ess perfeet imipiements now used in the arts for the manifold 
transiormations of ejectrical energy， These di 入 cuties Were 
apy。 The condensers hemsejyes，a5 ustally Thantiactured 
Were jne 而 cient the conductors wasteful the best insgoiation in 
deqtate，and the condjtioans for the mest c 丽 cient conversjon 
were hard to adjust and to maintain， One di 所 colty，however, 
hich was mare serious than the others and to which 工 called 
ttention when 工 rst described this 5ystepi of enerEY transior- 
miation, Was found in the devices necessarjly used ior controlling 
he charges and difcharge5 of the condenser， They Were Warfi- 
ing in e 岳 ciency and reliability and threatened to prove a decided 
rawbacjk， 名 reatiy Testricting the 958 of the System and depriy- 
ing 让 of fnany valuable ieatures。 下 or a nurnber of years Thave 
ried to master 也 b 话 占 且 cuty， 也 uring this ime a great number 
of such devices were experimented upon。 其 any of thens Drom 
jsed Well 8 Onjy to prove inadequate in the end。 及 clue- 
antiy, 了 came back apom an idea on wbich I had worked long 
beiore。 It was to_replace the ordinary brushes and comrmnu- 
tator SeETmIents by 人 iuid coptacts。 工 had encountered 出 全 cujties 
thben，bat the 训 tervening yearg ip the laboratory Were mot 
pent 训 Yainy and 工 made headway， is 计 Was hecessary tm 
provide for a circulation of the uid， bat forcing 让 through 
hy a pump, proved issell intpractical。 Then the happy idea 
Presented jtsejf to make the pumping device an integral part of 
吉 e circait jnterrapter，inclosing_ both in a Teceptacle to pre- 
went Oxydation。 村 ext some simpie ways of maintaining the cir- 
calation，a5 by rotating a body oi meretry，presented tbem- 
seiyes， 人 Then jlearned how to reduce the Wear and jpsses Which 
HL exigted， 工 fear that these statements， indicating how_much 
iort Was 5pent in hese seemipgiy insign 这 cant dctails will not 
eonvey a high idea of my ability，but Iconfess that mmy paticnce 
as taxed 9 the htmost。 Finaily，thoughy 工 had the satisfaction 
of producing devices which are simpie apd reliabie in their ope- 
Tation，which_ require Practically no attention and Which are 
capabie of eecting a transformation of considerabie amount 
of energy with fair economy， 了 It inot the best that can be doney 
by any means，but 让 计 atisfactory， and 工 feel tat the hardest 
task 证 done 

The physician will now be abje to obtain an insrrument 
able to fall many requiremeats。 也 。 will be able to use ik ip 
leetro-therapetrric treatment in mmost of the wayS enamerated 
He will have the facilty of providing himseli with coils sach 
as he may desire to have for any particuiar Parpose， Which will 
iye hint any current or any Pressure be may wish to chbtain- 
Such coils will consist of but a few turns of wire and the cx- 
Pense of preparing them will be quite ingignjficant The instru- 
ment will ajso cnable him to generate 及 0ntgen Tay5 of mach 
reater power than obtzinable with ordinary apparatus。 人 tube 
ast si be 各 rmished by the manuiactdrers Which will mot 
eteriorate and which w 训 allow to concentrate larger_ amount 
af energy upon the electrodes， When this 和 done nothing will 
stand in the way of an extensive and e 御 cicnt appiication of 
this beauiful discoyery which must altimately prove itself of the 
highest waie，mot only at the hands of the strgeoa，bnt also 
the eljectro-therapist and，wjat i5 most important of the bac- 
teriologiat 

Te give a general idea of an instrument in whicih many of 
the jatter improvements are embodied, 工 Would reier to 卫 认 9, 
which 说 ustrates the chief parts of the_ same in side elevation 
an Tartialiy 各 Vertical cross-section。 The arrangePent of the 
parts 语 the mame as in 区 e iorm of ingtriment exhibited on 
iormer occasiong'only the exciting coil with be Yibrating in- 
terropter 语 repiaced by one of the improved circuit breakers 
to_ which reierence has been mmade. 

This device comprises a casting 人 with s protrading sleeve 
了 ,which jn a bushing supports 2 frecly rouatable shatt a。 The 
iatter carries an armature Within 鱼 stationary 人 icld TsEnet RM 
and on the top，a hollow iron pulley D，which contains the 
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break proper。 Within the shait a， and concentrically with the 
Same， 色 placed a smalier shait blikewise ieely mmovable on 
bali-bearings and sttpporting a weight 三， Thbis weight being 
on one 5ide and the sbafts a and b inclined to tbe verticai，the 
eight remains Staonary a5 te puiiey is Totated。 下 38 
the weight 下 ia device 及 训 the form oi a scoop wii 
区 订 Walls narrow on the end nearer to the Phliey and wid 
on the other end。 A small quantity of mmercury being placed 
种 the palley and the jatter rotated against the Harrow end 品 
the scoop, a portion of the fiuid 天 taken up and throwm in 
thin and wide Stream toward5 the centre of the pulley。 了 he toi) 
af the larter 庄 hermetically ciosed by an iron washer as Show 
tbi5 washer Supporting on a steel rod 工 3 dsk 下 of the snrme 
metal provided with a number of thin contact blades 有 。 The 
rod 二 后 inssiated by washers 芭 front the Pnllep， and for she 
ivenicnce of 有 ing in the mmereury a small screw 口语 pr 

dd。 下 he bolt 工 forming one terntipal of the cifeat breaks 
证 connecte by a copper atrip to the Primary p。 The other enft 
of the primary coil ieads to_ one oj tbhe terminals of the con- 
denser C，contained in a compartment of a box A， another com- 
Partment af the same being rederyed for switch S and terminais 
of the instramneat 下 he other terTpinal oj the condenser 语 con- 
mected ta the casting 人 and through 让 ro puljey 汪 。 When 
he puliey 证 rotated， the contnct blades are brought rapidly 
in and out of contact with the Stream of mhercutry，thos clogin 相 
and opening tbe cizctit in quick Succession。 With such a device 
让 证 eagy to obtain ren thousand makes and breajks Per second 
and eyen more。 The Secondary s js made of two separate cojls 
and so arranged that 放 can be 3ipped oat，and a Tetal Strip 
its mmiddle connects 让 to the pritnary coil， This 5 done to 
revent the secondnry from breaking down when ane of the 
terminals Overloaded,， as 斌 often happens in worjking 及 5ntgen 
bulbs。 This iorm of coil will withatand 3 very Tach Breater 
iierence of Potenxial than coils as ordinarily constructedL 

The motor hzs both feid and artmatare bgilt of Plates， so that 
让 can be used on alternating as well as direct current sapply 
cireuits， and the Shafts are as nearly 5 Possible Yertical，s0 as 
to require the jeast care in oiling。 Thus， the only thing wiich 
Tcally Teqtires somne attention 下 the commatator of the motor, 
bat were sitcrmating currents are always available， this sourcc 
of_possible trouble i easily done away with 

Tihbe cirenit connections of the instrqment have been alrcady 
shown and the mode of operation explained in periodicals。 he 
stai manner of connecting jiustrated in Fig，8，in which 
AAA。 are the terminals of the ssppiy ciretit Ja selF-induc- 
ion coil for raising the Pressure，Which 庄 connected ip scfics 
with condenser C and primary 中 P。 The remaining letters 
desigmate the parts corresppndingiy marked in 下. 9 and w 训 l 
be umderstood with reierence te the latter' 
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Be 放 knowa that T 下 HOMAS 也, 区 INRATDY 
of Bostony eonnty of Snffolk， Stafe of Na 
ehtmsetts, have invented an Improvement ia 
Tndnetion Apbarattus of which De following 
dleseriDtiony im eonnection wit the aoeompa- 
nying drawings,isaspecifloationy like letters 
ni the dhawings reDpresenting 1ike Duts. 

Myiuvention is an improved inquefion ap- 
artns whereby diseharges are made Doss 

greatereficieney, as will morefnllyap- 
he courseof thefollowingtteseription 

I_will qeseribe the details of my invention 
withrefereneetotheaceompanyingdnawings， 
whieh illustratea preferred form of theappar 
TabuIS. 

Jn the drawings, Figure 1 in a view, partly 
diagrammatie amd partly in seetion and plan， 
instrating the arraugement of the syatent 
aeeonding to my inventiou， Tig. 呈 ia to 
Dlam view of the Dreak， Fig, 3iga front ele- 
htion thereof， ptrts Deing broKen away to 
show the dletailed eonstruetion。 了 ig, 生 认 和 
view Similar to Fig. 2， showing nu modified 

orm thereof。 Tig.5 刘 atop plan view of my 
intproved sparkcgap。 Fig. 6showathespanE- 
Sn in elevationv 

Jieretofore there has always been a eonsitL- 
artblaaamoumt of waste energy in eyglems Tor 
fleyeleping high potential aud also tbhere has 
Deenmattever-DresentdlatmgerofUretkingQown 
aundldestroying the abpatatus Dy its own out- 
Dat antl aceorilingly it has been my Dresent 
aimto provide asystem in which all the in- 
erettse of Dotential whiel may be developed 
Shall be delivered for se for the tratnsiating 
deyiees mtd in Which tbhe apparatns is Self 
eontaining anQ Draetieally ingestruetible, 

Tet A designate a aynatmoy Dattery, orany 
other snitable souree of eleetrieal energy。 
Faout tie dynamo the earrent Passes Dy eon- 
netors @ 人 to an intlnetatce device By each 
egntluetor 训 人 raving its own eoil 王 芒 said 
eofls Deing Dreferably insulated from each 

5 ohen as indlientetlat ba angd snronndod bya 
aminatedeorea， achteoilzis wonnd trans- 
rersely Unuek andl forth mntit the opposite ter- 
minals Ba 6 reaeh the cenler andg are thenee 
entietl to the opposite ends of aeonaenser CO， 
Drealk D being interposed nnd cotnmected to 
the main eonGuetons iat 丰 r and the dis- 
charge From the eondlenser beimngreceived by 
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Ta translating device (herein shown as aspe- 
cial induetion-coil 卫 ] by means of an anto- 
mattie spark-gaD @G- 

Each one of the details of apparatms above 
enumetated as eoustituting my system ia of 
Special eonstrnetiou ad Deeuliatr efrect in 
the System，wherety it Decome possible to 
diseharge Currents of considerable strength 
itb reat veloeity through the Dr 0 
the coil 卫 , the diseharge across the sparic-gap 
being of Very great amperage antl exeeed- 
ingly short and sharp oscillations， 

Referring now to the inQuetanee device DB， 
工 will explafm that the object of thjs qevice 
is to raise fhe potential of the etrent andQ 
eause all this increase of Dotenfial to pass to 
the condlenser preventing any of it Prom dis- 
harging throngh the dynamo， 

By my device the fotat potontiat is qliv- 
ererlonjy from the Torward en og the wine ol 
fhe one toward the eontlonser and also there 
语 onlyone end of the eoil whioh has high Do- 
tential， This 训 because fhe lines of Da 
metie foree 0oeensioned by the flow of the elee 
trie enyrent whieh during shid 和 iow are rauali- 
ated fpom fbhe Gore OF fieid pn, fall from the 
eenter aeross all the tttns of wire into the 
Deriphery a8 the eireuit 证 interrapted and 
jhenee maintain aragion of eonstant maguteti 
intensity at the Deriphoryy effectually check- 
ing allrise of potential abthat erid, Dutleav- 
ing the opposite or outgoing end free from 
人 he presenee of the lines of magnefie foree nis 
soot as the Dronl ocentrsyvand fherefore with- 
ouf impedanee。 As s0ol as ijhe enrrent 训 
broken the lines of foree fnll baek toward the 
iron core and leave the central Dortion of the 
coil 人 ee from the restraining infuenee of 
these lines of foree, said lines cutting across 
the snecessiv6 tums of wire, the eoil being 
left free to Dermit the induneed etirrentt of im- 
ereasedl potentint to low towantl the centor of 
印 eeoils or toward that point whieh has no 
magnetie field whatever to choke back the 
emront thereby permitting the latter to mash 
ont meonfined anMLunrestrained toward its 
natural outlety but as the lines of the mag- 
metie 人 gld are constantly maintained w 讼 h 
maximton impadanlce at fthe periphety of the 
coil and yomain suzronnading the Deripheral 
turns nntil the very last moment of the Tall 
ne to the break in the eireuit their preseneo 
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there pohibits any possibility of naanifesta- 
tion of the rise of the potential in the current 
守 that entl of the coil so thatall theinerense 
of potentinl in the wholeeoilis obHged to fndl 
antottletfromn the center andthe ease of out- 
flowfrom rhis outlet inereases as the lines of 
foree fall away from the eenter, thereby ye- 
moving theirrestmsuining ant inpeaing infur 
enee therefrom。 "his will be elear Dpy hear- 
ing iu mind the aelion whieh takes Diace in 
hat is commonty ealled na “choke-eoil" 一 
六 esa windling about nm iron coreysaia windlL- 
ing being in aspiral from one endof theiron 
to the ptler。 Th snch aceoil itis ohvious tat 
hen aeument 
etlttally along the exten 
and that wDen thee 
of-foree fall ai 


of the entire o0 江 
Trent is broken the iines 
etly iny DerpDendlieulal to the 


corey thereby.entting eaefh tum of the spiral | 


eqnally andl at the same timey thereby DiO- 
aueing high Dressnre at both ends Gf the 
EDoke- 

Sante at botb ends of the wirey be 
endls ae airected TDy 
falling lines of foree, 

了 my coil the lines of foree do not fal 
eqatally on nil the buPns; bitt thereis a mini- 
nm intensity at the eeuter and &a maximnmnm 
intensity at the Deriblhery, the latter being 
the poiit of entmanee of ihe entzrenty so that 
the euryent Que to self-induetion ialways 
free bo De drawn 0 作 , as 证 Were into tbe eomn- 
Qlenser at one end as fast as ip is developed 
and is Drevented from aeparting at the op- 
Dosite end; oly stated in other ords， while 
the etumyent from the dypbanmno is always Tree 
ioJiow into the coil for having its Dotential 
ratisedL the snid poteatial Tast allseek its out- 
let at the obDosite end of the coil， so thatal 
the enrrent of the eoil fows therefronm into 
the condensen whereas in a choke-coil the in- 
duced entrent may be said to 00ze ontat both 
endss so that the Denefit is not receivetlof all 
thac is Qevelobed 

By my eoil all the lines of force are eolL 
lected Tor euttiug fron the center aeross tho 
entire eoil, whereas the usual ohoke-eoiL 
the lines of fprce that fatll af the eenter ent 
omly the eentnal tnrns; SO that in my coil 工 
dlerelop all the potential that i possible to 
be qevcloped， 

Tregard it as ua new nineiple to witharaw 
the liues of magnetie Eorce away fron that 
Dontion of the eoil from which the eurront is 
being dstwn and msintain ma nagnetie field 
au that Dortion of the coil whtieh yeeaives the 
unent- 

Other features of eonst 
the eoil shown in Fig. 1 


anlse Doti 
the same eonditions of 


etion to De ntofed 
are fhat the higl- 


Dotentiatt end of the eoil is that Dortion of 


least resistnnee becatse the eentrnl turnsare 


Of eonrse shorter thamn the Derinheral tums, ji 


The nesistaunee in the eoil diminishes ns tne 
Torentiat inereasesy also, it wiil be obsetvedl 
That Thave given the magnetie core stDstan- 


tially the fortm of na senlieirele Dt eross-seo- | 


tion，mny yenson for this fornt Deing that 


es the lines of foree rise | 


3 the potential being necessarilytbhe j 


fhereby the lines of Inagnetic foxee aee given 
thbeir Dest radliation of are distributed to the 
Jest effeet on {he eoil, 论 Deing mderstooq 
thaf these ines leave the iron perpentlieular 
| to its surfaee and are grstdually bentaround 
toward the coil. 
Referring now to the brenlc D, (Uest shown 
记 Figs, ?and 3) 工 journal in a eentral Dost 
or bearing dtthespinale wof an iron plate or 
armatture ds having two or more eceentrie 
edges cs as clearly showh in Jig, 2，or other 
Provision of Yegions of inereasing magnefic 
| attratetion。 Mtounted on or otherwise eou- 
Deeted to Totate therewith are one of Diore 
Small antifrietion-rolls dh two being lerein 
Shown mottmted at the opDosite ends of nu Dar 
全 elampbed adjastablyonthe plate These 
Toils OF nterruptens are DreferaDly of 
indnrated fber， ouhted to extentlintto the 
1 Dath of he rolls Qis an apm (showmn asa wire 
| 四) amrying ahammer 必 to contnet with am 
airil 四 on a post @ and limired in its Diove- 
Inent by & 在 ber stopb nu on the end of an ad- 
justing-serew Qt。 The wire qi js eatried by 
和 hub 2 loose on a Din Ga angQ hett mntet 
tension by 8 Sbring-eoil dns Tig. 3，Pastened 
at De enal ro said iub anQ at ius other entlto 
annt en enrrying an adjusting or set sorew 
8 s0 that by 1oosening the set-gerew attL 
Swinging its handle one way or the other the 
esistance of the am ch may Devaried，。 Or 
Dosite the sufaces 工 Diaee solenotqs 
aieetromagneta Qu di8 operatedl Dy tabs Gy 
from the main cireni entering the solenoigs 
at tbeir inner terminals; so thatt hs tbe mag- 
nets 0 Q8 are energizedl they attract the 
Diate ti and by the iereasing Dull exerteft 
thereon on aeeotult of the eeeentrie sitefaces 
全 hey enuse the Plate to Totate Witl nsSpeedl 
Only ehecketl Dy the striking of the inter 
Tapters against the end of the am rn 
said rolls being plaeed relatively to the high- 
est 了 points of the surfaces 中 ,so that they 
ent 0 着 the euryent jnst before saitt highest 
Doints get opposite the Dropelling-magnetsy 
thereDy Dermitting the momentun of the 
了 late or armatare 型 to earmy said highest 
Points beyond the magnets sntiiciently to Pre- 
Yent the latter exerting any retarding infln- 
enee on the rotation of the Dreak。 Drefer- 
ablyTimoupttheanyilandhammeronaswine- 
ing ]etlge or earrier fn, journaletl on the DosL 
包 so that 工 am enabled to egulate the sDeed 
of the Dreak sinDIy Dy swinging the caier 
Cs one way or the other 站 he same elreot 
may De obtained Dy Shifting the roll or rolls 
人 三 on the hlate dl Dhovided they are entkiog 
as Dreferred， on a Da (本 so that they enht De 
hiftedi butthis aajnstment eaamot of contnse 
takeplaee whiletheaplatratusis in oDerationy 
and therefore for instantamneous ]egUlation of 
他 eabppamatus andlof the systen ITproviqe the 
Swinging earrier Pu A anovementof the en- 
Tie 会 om Tighf to eft it the diagranm eantses 
] the enyeent to be broken before the armature 
Thas renehed its point of greatest attractionmy 
amd a5 证 店 moved fayther towardthe ljoft the 
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pull on the armatnae exerted by the magnets 
二 diminishet more and Inoro andl the SDeed 
ofrotation oftheaurmature is eorresDpondingly 
Tedmeed，thereby redueing tie nanber of 
TDreaks and at to Sanetime lentgthening the 
tinmte whieh the eirenit of tbhe induetanee-eoil 
说 cloged， This is of great importanee， be- 
eatse thereby 证 Yesulta that the Gegree of 
magnetie sattation of the core of 并 ed 7 
may be inereasedl up to its highest limmit。 
Tplaee the arm or wire de slightly tangon- 
ial to the ammature, as wiil be Seen Yiewing 
in ordiey that the TOlls dl may sttike 
the extreme endl thereof with least frietion, 
Striking ontward instead of sqtnare aging 记 
人 ie ant 
The mainag H 矶 ,Fig, 1，are conmeeted as 
Stated; to the breajsg by tbe condnetors 训 z， 
Hand in order that theconadeuser may nof Qis- 
ceharga baek through the Drealc IT interpose in 
these condltetoys a yesistanee， herein shoWL 
48 eonSistintg of -3a few Small tarns D5， The 
disehtage froml the eondlenser will seok the 
Tatltof leastPesistaneey andl therefore Tinter- 
Pose just su 位 cient Yesistaree at 18 to prevent 
ailisehargo eing througl the breaks put 
not enomgh fo render the condlenser inoper- 
attive， One objeet of thlis speciat break is to 


nake 诈 possibie to gef all tbe eiceiene: 


of the iadmetanee apparatus 了 that there is 
This World he impossibe with any usual 
Taealc for the reaaon that if a nsnal Dr 
were tset soas to give an etlaivalent Deriodl 
in whiel the eirenit was closed the Drush 
woultl remain tlpon the sumface of the breaiy 
tending through the heat or frietion engen- 
deret to age npon ib so that the eondlenser 
eotld not receive the full charge from the in- 
tnetanee-eoil,bntaDportion woulLbelosttpon 
ihe break-sttrinoe，RyDroalky howevet gives 
auabsotutelyinstantameomsbrealsthis 记 realy 
moreovens being of extromely short qtmationm 
so that in DPaetiee Tant onabled to leave the 
eineuit elosed Guing thirty-ive 吉 birty-sixths 
Of the Deriod of rotation Of the Dreak-arma- 
ture, thereby leaving the induetanee-eoil 卫 
ao fhis period in whioh to raise its poton- 
tial。 It wwitl be understood that as the Doint 
of highestsnturationof theeoreiabDrORohedl 
tihe diseharge into the congenser 这 mmeh 
greater in volumue Wan if the magnetin HLnx 
ere Dot coimnplete 

Jn my Urenlc thereis not only no chanee for 
ito agey as there is no sitrface for 证 fo an 
overy bu the break itself 认 50 exeoedingiy 
aniek that there is not cyen asDank at tho 
time of breakcy but there jg Immerejy oeeasionl- 
aly a residnal spank nDon the olosing of the 
break。 Thns Iam enablea to uvoid entirely 
theeonsidlerablelossof energyheretoforecou- 
aumed bythe breaks andLIatn enabied by the 
use of this broaks in conmeetion with the spe- 
eialindnetanee-eoilB,tocbhatgethecondlenser 
witl an amperage whieh has iiot Decn ]Dossi- 
Dile in ay System hererofore， Als0 Dy Tea- 
son of fhe sbark-gab Gy hich IT will now de- 


seribe, 工 an enabled to maintain tne con- 
denser netion at tne maximnmm charge and 
without any damger of brenking dlown。 

IDrovide eleetroges in the form of Opposito 
Danallelaisks g go theaningap between Yhose 
Dlane gatfaees constitutes thespark-gap; the 
extendled aren of these eleetrofles prevenfing 
the tendeney of the condenser to discharge 
antil it has reachetiits maximum ehaxgoy amQ 
also cansing the disehange to De exeeodingly 
sadaen when it does take Place antlthe disjcs 
Dot being liable to Deeoine Undnly heatedl 
The sparjc-gap Geongtitutes viztually Ba selt 
reeaperativeorindlesfructible condenseryas 这 
Wele the parallelana preferably Diane motal- 
lie surfaees gg being the disehatge-surfacos 
whieh discbharge thiromgh or aeross the inter- 
Yening air-dlielectrie。 了 he air-gap 证 Droken 
妇 rough when the voltage ha 
eient Strain UDpon the air to rupturei 
larger theaislsare thefartherapartthey will 
SDark。 Ateaeh discharge of thecondenseTau 
small Dortion of these Plates fs oxidized， the 
Suecessive .disclharges Drodueing' Yery thin 
oxiQation here andlthere rntil the entire Sr- 
faees of the fwo dlisks are completely oxi 
dized， Reterying to Figs. 5 and 6 for 地 e de- 
tails of this sparjk-gaD, 放 wiil De seen that 工 
Drovide a plaraity of Dosts gz tbreaaledl af 
their mppet ends nnd cartying shoulQeretl 
nants gon the shouiaers of which is Placedl 
te top disk 0 being held acenrately on sai 
Shoulders bya sprtmg ge mntlern tension-Thnt 
gsaid nut and spritg being monmted onthe 
eduneed end of a eentmal post 9 over Which 
theplatesg gare Placed， The opposite Jate 
他 Pests on 8 supDort or table gz, Provided ou 
its unter side with a Dlurality of reeessea on 
aoekets ge herein showu as three in nttmben 
Which receive DrODs Of strutg 0 projeeting 
apwardlyfromn the bse gof thejinstrument, 
These pyops 98 nyG of Drecisely edmal lengthy 
so that they suDDort the Dlate 9 in absolute 
parallelism toita opposite plate y。 ThesuD- 
Dort 久 has dependiing from its 10wer side 
Stud gwhielris engagod Dy the Difueatedl 
end gs of a lever ga Divoted at gr to ia Dost 
9 on the base， ]i7 this Drovision the mnost 
elicnte adjustyment is Dossible Simply Dy 
Swinging te lever 93 one way of the othery 
Soa8 toimelimne thestruts Gy more orioss Rn 
节 ereby inerense or decrease the iistanee be- 
tween the plates 9 9 the nnts 人 being ae- 
Dended npDon for tho eohnrser hdjustments of 
the Dlattes， 

Thave shown the plates y gr as hollow and 
Drovided with water-eiretlaiion Dipes gr in 
order that they may De absolutely Drevenfed 
from all heating nnder extraordinary eondi- 
tionas。 

The indmetion-cotl P comprises a Drima 
of latge CTOss-gectional areas caDlaDle Of 
eeivingaueonsiderable amportge， the secondl- 
Ye Deing woundon theDyin9ipiexplninel 
im ceonneetion with the coils 户 必 ，so that its 
inner terminal nlone has the high-Doten 
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qiseharge:theotherterminalharingcomDa 
tively no lischarge， 工 do not herein elnim 
this inttmetion-eoil inasmnel as 让 forms te 
snbjecsof anotlher nbDlieattion an is thereim 
olainmteali norwillTherein fnyther deseriDe the 
qletails thereoft merely shoing this ]yarticu- 
lar ecil for theveasom that this 入 the oniy coil 
Known to me whtieh ean De usedlforobtainting 
he best yesults from myY Systemi nor do 工 
Tierein elaim thespecial byonk device nor the 
SEALSDAEaDinneonehae those for the 
matter of other fpblicatil 
Nos. 091.757 ana 001,758; fled Sephtenyber 二， 
1808, anil are therein elaimed, amd it will ac 
cordinsiy be nuderstood that While these Daul 
tieular instmtments ne DreforaDnly emDployedl 
in my systenm IT do mnt intemd to restriet fhe 
lattertliereto, norotherwisethan as express 
in theiolloving elatms，。 The eondtitions that 
are obtained in this system matke it Dossible 
to qiseharge entyents of enornOus Stromgthn 
ith great veloeity Throngh the Drinary: Le 
Yeloclty obtained mnking 计 Dossible to Patise 
he Potential in Uhe seeondany enormonsly， 
and the saif Dotenfinl Deing epnfinetl to one 
terminal Only a_ Tesnlting alisehaxge 这 oD- 
tninetl repyesenting the total of the Dotentiai 
that otherwise wotla be manifest at both ter 
of an olinary co 让 
niD 会 斌 adljnstedl tothe bointt o 

disehange of the eondienser hieh 谍 fs de- 
sired the ]htter shontt maimtain; andlaccorel- 
atg1y Said eonmdebsei is atttomatienly qis 
cehanged as oftent as it lises to said Joint of 
inaximanm chatge, and it etn meve De Over- 
chaged for therenson that the sDank-gap 1e- 
ipains nywatyin 

The nse of 秆 


Tiates gg inakes Dossible 
te srtlen diselharge of the condentser after 


ithasyenehed theeertaia Dredetermained point 
mmentionet adsaitl dlisehargeiS of great vol- 
ante or large amDerage antl of al Vely statdden 
Hand abrnDt Datute as the etnrent will not 
DrenI aeross the sbark-gal until it ennmot 
jelp doing so, anLwhen it Qoes do so theis- 
inrge 包 Kes blaee Yith a mininatm 区 
elteet not interfering with theefieieney 
Yery inapiand NitteVeny shoxt and hatp 08- 
aeillations，ineapable of Doing obtained be- 
tween a Dall or point diseharge-gap and Dro- 
detiveog Very geeat estlts in thesecoutdauay。 
人 he plates 0 of the 
te Potential at whieh i 谁 desired the con- 
Qenset C sltall disehargey antlthen the break 
了 D is regnlated to give the Yoltumte or anDon- 
age of euiyent which it is desired shanll elatege | 
the condlenser thelatter being atttomaticaliy 
disehanged asireduently nsits change renehes 
ihe Predetermmiined lim 放 to Yhieh the spark- 
gaD has been adljusted。 For exampley sup- 
Dosing that the Dreak D iadjnstedl so as to 
Teqnire tle inductance device B to operate at 


itsgataratedpointasbeforeexDlained，Then | 
the htmDer of dischanaes of Uhe contlenser | 


aeross the spatK-Sitp uing ench Hitetratiom 
in the eoil 了 Yill be my I0026 村 mesthant 证 


SaD Gareaatjtstedto | 


The breakD wereopetnting morerabpidlyvandl 
jenee tbhe yapiqity of the disehaage fronl te 
induetion-eoil 卫 区 inereasod in its efiieieneyy 
Siving more Yoltume of qischlange, 

IE must De understood that the lotential 
bat 启 developet in 包 e inthtetiou-coii 卫 
aot as great when the platos 9 are Drought 
Deat togetleras itis when they ne far aparf 
Teeanse in the latter ease the eolensek 

bange beeomes greater Deaessarity Defave it 
证 discharged， By ineteasing the length of 
the sDayk-gapythesbeedl of thaDreak Tentain- 
ingthe samcy get an inerense of potential in 

| the oscillator cr induetion-coil 了 ,and alsoT 
| Day obtain the same effeet withont Varying 
| the lengtl of spark-gap Dy deereasing the 

Deed of the break 
The maximatm potential obtainable from 

| the inanetiou-eoil is when the Dreak is ad- 
| jasten to rotateatauspeet sutlieienttoDerm 二 
| tihe satntatiou of the core P and the Span] 
| gap at Gilengthened so that the eondenser 
| 答 mllowed to eharge to its fall eapaeity。 
| Thesadaen opening of the break-gap witle 
enongh so that no dischavge Taay take Dlaee 
therenty but all tho elarge seelsa mach Det- 
ter chanmel of qischange in the condensery 
taking lateeas itaoesin an exceedinglrsmali 
intervhlof the Deriod of rotatiom of tbhe Drent 

es the induetaneeeoil 有 volunle of ais 

geSuch that 让 may chatge the condemnser 
seonsiderablentnmberoftimes Deforeamother 

TDrenk takes Dlacei on to put this in another 

ayy Iny apDaratus enables Ine to Droduee 

ge 人 Tom the deviee 了 of sueh enormons 

Yoltne that tlie spark-gap G will be ealled 

apon to automnatically diseharge the eon- 

densera mnttntDerof times during the intevvt 
of one falling of the lbtes of foree in the in- 

anetimee deviee 了 

ITegarl myself as the inst to provide an 
induetion sySLent capable of automatienlly 
Tegtlating itself so as to maintain na give 
dliseharge antLI aiso believe niyselF to De the 
fs6to Drovide an apDauatus eatble of mnin- 
aiuing ai econdenseraischarge at aa given 
ampesage, 

人 pe fredueney by my system js Draetiean 
anliulited inasiauel as a Dltnalityrof indme- 
tange deviees 3 maty he eomneeted idlependl- 
entlyto the break D andeontlenser Cnerely 
Deing arrangod to Operte out of steD With 
| each ofhen ana tbere will be no danger tothe 

oldonseyy for the leasot tluat the shytunk-gap 
| G YiLVAke enre of all the ehtyge whiieh may 
Te deiiveretl to the eondlenser. 

IT system enables me to use aa 
ienseratndlyet with enorntonse 人 cien 

rom 

While 工 bare hereil deseribed Dreferredl 
emDodiments of my invention, 工 do mof he- 
strict myselP tlhiereto。 or examDle teelec- 
fromagnets GT tps needl not be used; Dut in- 
ateatl thereof tite indnetanee (levice 有 Day 
De oppositely worna as idieated in 
so ttteeore 玉 will DeDiODenlylat 
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mmningthearmatmreeofthebreak，Inthis 
easeTmakotheents of the coreZn]iemisDphe 

ieal, thereby obtaining the same advantage 
Defore explained in eommeetion with thesimi- 
lanly-shaped attrfaees of the eore e， ang the 
eoilsTnaDtl will be wountlbackaandfortb trans- 
Yersely in the Same manner ss tle coils bb 
the aiterenee peing that in this ease the in 
ner termiual becomes fhe low-noftenfial end 
of the eoils foreonnmeetion to thegynamoandl 
theontertezminalsarethehish-potentiatends 
of the eoils for conneetion to the eondensen 
this forn of abparatus, howevery nof baing 
SO elieient as the form breriously desoribeg 
for the reason that the outer ok Jonger turns 


Dresent an iiereased resistanee to thehigher | 


Potential whereas the Dest effects can be oU- 
tained ns before explained,， by Dresenting 4 
wsing Tesistanmce to nn incrensing Dofen- 


Inasystenaofthekind aeseribed,an elee- 
trie eireuit means ineluding a econdenser to 
impress fhereon aeurrentof high fredneneyy 
ceombinedl with meams for atttomatieally dis- 
chayging he conale 
degree of eharge, and meaug for varying the 
unberage chatge of the condenser snmbstaa- 
iniy as deseribea 

2 In na System of the kind deseribea，4 
soulee of eleetrieal energyy and a condensen， 
oomlined with adeviee for stising the poten- 
tialog the etrrent, meams fordisehargingsaid 
raised potential solely in one direetion from 
aaidl devicey an mneumsforoontrolling the po- 
tential of said deviee， saDstantially as do- 
soribedl， 

3 In aa system of Uie kind deseribed，a 
Source of elecfrieal energy，a break，eon- 

aund a fpamslating deviee to reoeive 

chatge 人 0m the condensery enmibineal 
with meaus for preveating the discharge of 
the condlenser back throngh the Ureaky SnUD- 
SEEaIy as flesaribeg 

二 Tn tsysteln of te kind deseribed, the 
eomibination with aasoueeeofeleetricalenergyy 
开 Dyeak; an eordensemy OF an indtetanee de- 
Yiee between shid SonrOo of energy snd the 
Dreaky saiddeviee havingamagsnetieeorejana 
ooils in the inftreneo of said cove antl woundl 
to present hish potenfinl at one end and low 
Potential at 
Theirlow-potential termiunls oonmeeted tothe 
Soureeof energy antl their high-botential er- 
ininats conneeiedl to fhe congetser autl in- 
terrubted by tite break。snbstantinlly as ae- 
SeriDbed 

末 Da system of the kind eseribed， Une 
eombination withasoureeofelectricalenergy， 
刀 Drealy aundl eoudensem ofan indnetanee de- 
vice Detween said source of enargy and the 
TDrealey said deviee havinga core prodncing a 
magnetie field am eoils in tho influenee of 
saidl fieltLamnd Worma to Dresent hish potential 
过 one enflantllow potential atthe otherend， 


ratany predeterininedl | 


he other end said eoils having | 


saideoilsJuaving theirlow-potential terminals 
eorineoted fn the souree of eniergy， and thein 
high-poiential terminals connectedl trotheeon- 
eusery an 人 dl interyrttptedl jby the Dreak，and 
means to Viay the degree of magnetic sa 

tion of sait field in fhe operation of the 
tem, suUstantitly aus dleseribed, 

6 In 和 system of be kina aeseribed， 9 
aoureeofeleotricalenergy,iDrealcandacon- 
densery enmbinedl with meznsinaelendent of 
the DresiE for automaticalty regulating the 
frequeney of diseharge from satd condensen 
Substantially as deseribedl， 

了 nn 3 System of the Kind deseribed，a 
sotueeof eloetrieal energyy an induetanee de- 
Viee for raisinag the potential of the eutyent 
therefronh saiq devico delivering said poten- 
tial in one direetion only and away 在 om the 
souree of energy，a_ break Drovided with 
meamsformaintaininglongintervalaofelosed 
eirenit ang sudden short intervais cf break 
aeondenser and an antonatie disohanyge de- 
vice for saidl condensery snbstantially ns de- 
seribed 

8 Jn na ystem of the kind deseribed，a 
souree of eleatriealenergyyan intluetanoe de- 
Yiee for ratising the ppteturial of tbe errrent 
terefromy saitl device dlelivering sattl Doten- 
tial in one qineetion only and away from the 
| sontee ofenergyna Drenle provitied with menns 
| for maintuining long intervals of elosed eir 
| euit mad sndgen short intervals of brealcy 
放 imeans Dreventing baek qisehange 


from theeondenserana sparkingat the Urentl 
anf an antomatie diseharge devioe For sai 
eondensen subsramtially hs deseribed 

9 Theeombination in an electricnleireuity 
af an induetamee-coil ltving aceore Drodltte- 
ing amagnetie Geld aand wotund LO Desent 
Tuigh-potential rogiou at one end and low-DO- 
tential regiom at the other en the terminal 


Snpply beingatsaid low-potenfial region an 
the opposite terminat heing af said high-pao- 

on suid eoil having the Dofential 
thereof decreasing in wk eonstanT Tatio fpom 
the oneto the otherterminaly and mechamistm 
for interrubpting the said eireuit， said mech- 
anism comDrising mesausTor natintaining the 
eirenit elosed in Deriods snffeient to fnlly 
ehange said magnetie field sabstantially as 
aesetibed 

10，An indnefanee-eoil comprisiug a eorey 
antla sinding ofettrrentreonalnetor centraily 
of saiq eorey said winding being im two eoilsy 
eaeh liaving one terminat najacent saidt eore 
and the other terminal Temoved from Sai 
eore, witt all the windings of the eoil loonhted 
Detween said two terminals，amnd said coil 
Jiaving its potential varying per tm pro- 
gressively in aeonstant iatio throtghont its 
iength from one rerminal ro the other ter- 
minal sbstantially as dleseribedl， 

和， Tn an inguetatnce-eoil aDeripheral core 
or inagnetie boilys and a winding of entzrent- 
eondaetor within the fieltl of said magnetie 
Tody; said eondnetor being wouna fo present 


tbereof eonneetefl with tbe source of enrrent- 
| 
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iecessivelayers of windings sneoessively | faees are widely qistripnted abont 1he eoil 
Shorter from the Deriphiery to fbhe eenter of | snbstantinlly as deseribotl. 
the eoil thyonghout the entire length of the | In testimony whereof T Jave signetl any 
eonduetory snbastantiallyas deseribedl. | name to this specifieation in the presenee of 
13. In an indnetancee derice，a magnetie | tro stbseribing Witmesses。 
eoresaagdl Leoil aqjaeent tUhereto, sad eore YE 必 ETRAESE 
Dresenting eurved snrfaees adljaeent the eoiL 
enrying fbherefrom in nm dlireetion nway from 
the eoil whereby the lines of magnetic foree 下 必 
ia leaving the eore Derpendienlar to satd sun- TPRDPRICK 工 . EUETY。 
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和 al zjomt 话 Tiegy coyueerntz 

Be it know that T THOMAS 瑟 . BINRAIDE, 
of Bostons connty of Suffolk, State of Massa- 
ehusetts have invented an Improvement in 
了 lectrie Breaks, of Which the following de- 

riptiony in eonnection with the accompany- 
ing drawings, ia a Specificeation， like letters 
om the dhrawings representing like Darts. 

3y present application is a divisiom of my 
了 etion Serial No 679.780 fed 和 ay 电 
1898， 

Electriebreaks asheretofore provided have 
Deen sabject to considerablesDarking, whieh 
is not onjy destruetive of the apparatus, bnt 
得 Yeryobjeetionablein its efiects on the ent- 
ent anal System being operated, this being 
especiallytrte of rotary breaks Which oparate 
by meang of abrish in frietional engagement 
itl a rotating stttface， Accordingly Thave 
invented a brea in Which there is no charree 
for areing, as there 过 0 Surfaee to arc Overy 
ana als0 由 leading object of my break is to 
Drovide a Ineans for TDaking nn exceedingly 
guick break with a relatively 100g period of 
Closed eirenity my Dreak Tendlering 证 DOssible 
to regnlate the Deriod of cloged cireuit aeeu- 
rately， Many considerable altvantages Te- 
sm]ting from this eonstruetion will oceur to 
those skilled in the art, 

The detaiTs of eonstrnetion and Drineiples 
of operation of my improved breakE Wall be 
more fally pointed out in the following de- 
Seriptiony reference Deing Dhad to the accom- 
Banying drawings,in whicb Thave ilustrated 
& Dreferredemboaiment of myinvention amd 
二 e Jatter Will be more Partieularly defined in 
二 e appenaed elaims: 

In the drawings Tigurel isatopplan view 
of one fornl of Jny break.。 Fig. 2 shows the 
Same jn eleYation- 

On a suitable base D,I journal, in a cen- 
tral post or bearing 吕 a spindle dof an iron 
late or arinature having two or Iaore re- 
giong of varying inasS of matgnetie material， 
Tierein Shown in 吉 e form of eceentrie edges 
骂 as eleaily shown in Tig, 1. 

SIy object is tG provide regions of inereas- 
ing magnetio attraetion to co0perate with one 
or more Snitable eleetromnaguets or solenoid 

5o deviees so located as to sttecessively attract 


these regionsof varying massof inagneticma- 
terial fof rotating the armature， as will now 
be explained. 

ennted on or otherwise cotnected to rO- 
tate with the arnatnre Pare one .or more 
small antifyietion-rolls-G:，tWwo being herein 
shown mounted at the 0Dposite ends of a bar 
全 elampet adjustably ontheplate 必 ，These 
zolls or cireuit-interrupters are Dreferably of 
indmrated 全 ber- 

NMonnted toextena intothe path oftherolls 
章程 an army (shown as ah Wiro Go) catrying 8 
hammer 碟 to contaet with an ansvil 这 on a 
了 post@and limited in its movement by a 人 ber 
atop (aa on the end of an adjnsting-sGrew Gu 
人 he wire 人 is carried bya hub Cr loose ora 
Tin la and held under tetision by a spring- 
oil ta Rig. 3，fnstened 8t one end to Said 
hub ang at its other end toa uat cs carrying 
sinadjnstingorsetserewths so tDat byloosem- 
ing the setrserewand swinging its hanile one 
way of the other fhe resistanee of the arm 
may De Yaried- 

referably adjacent the periphery of the 
atnatnre 才 工 Dlace httraeting ieRnS， hereinl 
shown in the form of solenoids or electromag- 
mnets Cr ds coiimected with the main or other 
souree of ermment by Wires cps， Which enter 
名 esolenoids at their iierterminals, so that 
as the magnets di Ts are onergized hey at- 
tract the armatareor Dlate ds and Dy thein- 
ereasing pnll exerted thereou om aecomat wo 
the 6eeettrie surfaces 必 they eause the Plate 
to rotate with na speed onlFieheeked Dy the 
striking ofgtheinterrnypters gtagainst theendl 
of tne arbt ch， saidl olls being Dlacad yela- 
fively to the lighestDoints of the surfaees Ga, 
SO that they en 0 全. bhe entTent just before 
said highest points ger ophbosite the Dropel- 
ling-magnetsthereby peznaitting tbemmomen- 
tm of the Dlate of arinatutre te to earry saidl 
highestpoints beyondthemagnetssu 全 cientiy 
to prevettt the ltter exerting any PetarqinS 
ininenee on the rotation of the Dreak, 

了 referably Imonnt theanvil and htummer 95 
On a Swinging ledge or oarrier ba journaled 
on the post 心 so that Tam enabled to regu- 
late the spged of the break simPIy Dy Swing- 
pg the earrier Cn one way or the other， 人 he 
same effeet may be obtained Dy shifting the 1od 
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roilor rolls cs on the piate dz, providea they 
are carried， as Dreferred on a bar cy so that 
they can be shifted。 This najustment can- 
mot of eeuise thke Place while the apparatns 
is in operationy antl therefore forinstantame- 
ous regtilation of the npparatus 工 Drovidethe 
Swinging Carrier Gan 

入 moyementof the eatrier 人 om tighttoleft 
eatises the eurrent to he broken before the 
armhatnre has reached its pointof greatest at- 
traetion, and as 记 is moyed farther toward 
the left the pull on the armature exerted by 
the magnets is dimsinished more and more; 
and the apeed of rotation of the armatnre is 
eorrespongingly redneed，thereby redmeing 
the namber of breaks and at the same 革 me 
lengthening the time which the cireaitbeing 
interpupted ia closeq。 

工 place the arm or wire is slightiy tangen- 
tiai to the armature: ns will be seett viewing 


Fig. 1, ia order tbat the rolls dt may strike; 


the extreme end thereof with least frietion， 
striking outward insteaf of square againsi 
theesna。 Thearm dris conneated to theinain 
or branch therefrom at GPL by Imeang of any 
saitable econdnetor ds and the anvil ds has 
&eonneetion CB8 fo thedelivery end gx of the 
eirenib as will readiiy be Understood、 

Tn operation he magnets Deing energizedl 
attraet the eccentrie surfaces or ofher Vary- 
ingmassesofmagnetiematerjial s0aSto canae 
凶 e amature to Totate 9ver to the left， Fig. 
了 the cireuit being completed at 人 中 nntil 
匀 e very moment when the interrapter 下 
Strikes the free end of the arm ds， whereupon 
the cirenit' i instantaneoualy 和 Proken，and 
as thig timne oeeura slightly beiore thehigbhest 
points pr places of greatest attraction of the 
arrmnature come 0pposite the solenoids the 
latter are rendered inaetive merely Guring 
themoment wben the Inomenatam ofthe arma- 
ture is earrying the latter by the solenoids, 
soastobringtheregion ofleastmagnefie masS 
again oppositethe solenoidsin positionforthe 
lttery upon Decoming active by the making 
agsia of the cireuit, Lo renew tbeir Dallupon 
the ammattire and thereby eontinaeits rapid 
Tevolation。 iThis aetion i rapidly epeate 

ake and breat of the instrment. 

to piDvide opposite eclenaida 
rtorender theaevice peyfectly balamoed 
running, although it fill be Dn- 
hat variationsinthigandinallother 

iny iDYention may De made- 

了 7 therse of miyinyention thefime-period 
of closaa eiren 让 miay be madeas considerable 
as desired。 With any usaaL Dreak this would 
Te impossible,for the reason that in order to 
give an eqduivalent Deriod of closed oireuit 
the brnsh would of neeessity remain pon the 
sfaee of the Dreak so long as to heat frie- 
tionally the surfnees, so as to Drotinee a con- 
stant are, Ultimately destroying the break as 

all ns bo ofieicney of the cireuit。 In 3 


thereis not eVenasparkat the 妇 me of break， 
bnt there 刘 merely oceasionally na regidmai 
Spark TDOT the elosing of the Drenk。 

Having deseribea my inrention，what 工 
elaim and desire to secure by Letters Patent 
4 一 

1. An electrie break comprising arotating 
member, an eleetrbmagnef; a Dreak deviee， 
and timeans driven by said rotating miember 
for interropting said breoak device, saidl TO- 
tating member presentingasnrfaee of attrac- 
tion to said magnet eeeentrie to the center of 
rotation of said member, substantially as de- 
Seribed 

2 An eleetrie break comprisinga rotating 
和 member, amn electromagnet, a break deyice, 
and meang driven by said rotating memher 
for interrupting said break device, said ro- 
ating memier Dresentingasurface Of attrae- 
tion to said magnet eceentrie to the centerof 
Totatiou of said mermber ana meanus for Vary- 
ing thetime of interruption of said break de- 
vice Yelatiyely to the point of highest attrae- 
tion of said eceentriesurfaee sutbstantially ag 
aeseribedl_ 

3 An eleetrie break comprising arotating 
memhber, an electrotmagnety 8 Spring, 3 break 
deyice, Imeans to vary the resistanee of said 
break Hevice, and means driven by gaitl ro- 
tating member for interrupting said breaf 
aeviee，said rotating member Dresenting 3 
Surfaee of attraetion to said magnet eccentrie 
to the centerof rotation of said member andl 
meansforvarying theimeof interruption of 
Baid break device relatively to the point of 
highest attraetion of said eceentric Surface， 
Sabstantially as tieseribed 

4 An eleetric breaE comprising arotating 
member having regions of Yarying mass of 
mnagnetie Inaterial prodnceing regions of in- 
erestsing magnetie attractiony am electromag- 
met aajacent said rotating miemDer, a Droak 
aevice andl an interrtpter diriven by said TO- 
tating inentberfor interrupting the break de- 
Yioe, sunbstantially as describedl， 

5 An eleetrie Dreak complising a rotating 
member having Tegions of Varying mnass of 
magnetie materiail protiucing regions of in- 
ereasing Tnaugnetie attraetion， an electromg 红 - 
met aqjaeent said rotating member, a break 


| deviee, amdnartimterrmpteFearzied bysaid To- 


titing member for interrupting thebreak de- 
Yiee, substantially as deseribed. 

人 An eleetrie Dreak comDrising na rotating 
member having Tegions of Yarying Inass of 
magnetie material produeing Tegion8 of in- 
ereasing magnetic attraetion, am eleetromag- 
met adjacent said rotating member, 8 break 
Gevice, and a pivoted roll earried by said ro- 
tating memberfor interyrupting the break de- 
Yice sabstantially as describeg. 

7，An eleetrie break comprising a rotating 
menmber having regions of inoreasing mag- 
metie attraction, an electromagnet adjacent 
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for adjusting said roll on said rotating imem- 
bem, substantially as dlescribed 

8， An electrie break comprisinga rotating 
member having regions of inereasing mag- 
aetic attraetion, an eleetromagnet adjacent 

Said rotating member, & break devicey andl a 
Danr fxed on shid rotating .member and Dro- 
ided with rolls pivoted thereoi at its oppo- 
site endg in lime with and to interrupt saidl 
bregk aevice, substantially as dleseribed_. 

9 An electrie break comprising a rotating 
melhber having regibns of increasing Imag- 
metie attraetion; an eleetromagnet adjacent 
said rotating member, abreak device，&nd an 
interrupter carried by saiQ rotatitig member 
for interrupting the break device) said break 
deviee being mounted on & earrier movable 
ooncentrically to aaid rotating member， stub- 
StantiaDiy as qeseribedl: 

10，An electzie break comprising&rotating 
member having region of inereasing mag- 
metie attraetion, an electromagrtet adljacent 


Said rotating membel a break device，amtLn 
Tevolying interrupter driven by said rotating 
member said break device inciudingayield- z5 
ing arm projeeting obliqnely into the path of 
said interrnpter，&ubstantially as deseribed. 

11，An eleetrie break comDrising an am 
earrying 8 hamrmer, an anvil opposite said 
hammer saidarmbeingyieldinglysupportetdl 30 
and Drovided with meangs for regulating the 
tension or resistance bereof am interrapter 
for engaging the free end of saitl army an 
automatie means Operated by the eurrent be- 
ing broken for driving snid interrupter, sub- 35 
Stamtially as deseribed 

Ja testimony whereof I have signed my 
name to this specifieation in the Dresenee Of 
two subseribing mitnesses, 


了 THOMAS 了 B. KINRAIDE. 


itnesses: 
Gao. 了 .MLAXWELL, 
ALBXANDER GPROUDFIT. 
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Tie 让 t Fnown that T THOMLAS 了 KINRATIDE， 
of Boston eotnty of Snftolky State of Masstr 
shnsetts, have inventetl an fmprovement 训 

Spark-Gaps, of which the following 
dleseription in eonneetion with the aceompa ， 
nying arawings,ish specifieation likeletteng 
of the dramings reDresenting Hike Darts. 

The morerecent developments in eleetrieal 
miatters，and Dartieulatly in the lime of ex- 
mhetimental researeh in connection with statie 
electricity have dlovelopel eopdjtions redmiz- 
ing the disehargo of sueh etuormonsDotentials 
35ntLatnperagetstorendertheapparatushere- 
tofore Provited for stictl pnrposes ineffieient 
an aigely tseless for the reason that these 
enommons qisebargeg which the eleetrieiam 
frerluently desires to experiment or deal with 
vezy qigkly render inoperative or destroy 
suel tsnal apDrULUS。 

Aeeortingiy 证 证 the objeet of immy Dresent 
inventiontoprovidea praeticallyintlestrueti 
Dile discharge apbalatus to Ileet the Diore ex- 
aeting requiremments of the Dresent dlay; an 
to that end 工 Drovide 8 sp&zk-gap which 认 
Yirtmally self-Tecuperative and comprises op- | 
Dosito Parallel aiseharge-surfaeesof eonsider- 
able atea whiehy besides their practieallyin- 
Qestruetiblecharaeter'DosgessniDmerons Yery 
importantndlvantagesyallas will bemore fully 
Dointed out in the couse of the following de- 
tailed deseription of theaDparatus, referenee 
Deinghadtotheaccompanyingalavingsillms- 
trative of Dreferred embodiments thereof. 

加 thedrawings, Fignre 1 renresents in side 
elevation asimDleform of myinlproyedsDan 上 ， 
gap。 了 ig.2 座 similarviow showinga modi- 
fication。Tig. 3 证 atopDlan view of the form 
of apparatas Show in 也 ig， 9， 

冯 hile the spark-gaD Which eonstifates my 
invention antl whieh IT will how desenribe 认 
primaniyintendetlforusein diseharging con- 
tensexs as shown in Imy apDliention。Serial 
So. 079,790, filed May 5 189S, ib will be am- 
aerstoodltbatitisnotjimited thereto, Dutamay 
De omployed in various other Telafions- 

工 Drovitle electrodes Dreferablyin the form 
of opposite Datallel qisks 9 0 the airgap be- 
teen whose Dlane surfaces constitutes fthe 

gaD, the extentlel areoa of these elec- 


trotles Dreventing the tendeney of the con- 
dlensen for extmDle to dliseharge mntil ias | 


ieatipn 自 ei Seotblnher 94 1998， Serial Ne, 691,758， ;io model 


renched its maximum eharge and also catus- 
iD the discharge to be exeeeaingly strddlen 
when it does take placeana the dlisps not De- 

ing liable to become Unqauly heatedl. 
The spark-gab constibates Virtually a se 个 
strnetible eOndensery as 


了 
eessive dischalges produeing 
aation here and there mnfil the entire st 


| faees of thetwodisksare eomDpletelyoxidizedl- 


Snitable meansi Drovided for accurately aa- 
jnsting these Plates relatively to eaeh other 
and regulating tleir distance apart，or， in 
other Woytls, fo coutrolling the resistanee of 
theintervening gaseons diclectrie and refer- 
Ting to the drawings， where 工 lave showa 了 
preterted meansforaceotmDlishing my objeet， 
放 will be seen that proviqe a Diurality of 
Dosts ge, threaded at their upper en6s an 
earrying shonldlered mnts P, On the shoulders 
of Which is Diaeed the top qisk 9 。 The op- 
Dosite plate f rests on a SUDPpOozt of table 欣 
and 这 mounted loosely on 8 Dost 0m beimg 
normally held downwardqly by a spring 的 
eontained in na hanmger or housing gm depend- 
ing from the table yes said spring bearing at 
one ent against the 人 ianged lowor end of the 
hangey grand at its other en bearing againgt 

aa Washer g5， retained Dy a SCTOW 的 whose 
head enters n hole or recess im theDlateg for 
eentering the latter， 

The Diate g is Diovidet on its under side 
with a plnyality of recesses or soekets, herein 95 
ahown as three in nttmben which receive 
Drops or strats gz Diojeeting npwardly Pom 
the Dase of the instrntnent，。 下 hese propS 9 于 
ae of Dreeisely enal leng 吉 ，80 that they 
snpport the plateg in absolute parallelism to 
its opposite Plate 久 。 了 he sappott 经 Das de 
Dendling from its lower sido a stud gs whieh 
js engnged by the bifnreatod end gs of a ler 
Yoy 0 Divoted at gtoaDost On the base, 


683,318 


By this Drovision the most aelicate adjust- 
ment 语 possible simply byswinging the jever 
8 one Way or the other so as to ineline the 
Strnts go Inore OF 1esS， and thereby inerease | 
or deerease the distaneo botween tho Dlatos 
9 人 be nnts 和 ibeing depended npon forthe 
coalser adjustments of the ptates。 

JI Rigs, 3 and Shave shown te plates 9 
人 as hollow and provided with water-cireut- 
iation pipes gavin orqer that they may be ab- | 
solntely Drevented from all heatingunder ex- 
traordinary conditions， Unaer nsual econdi- 
tions, however this provision is entirely un- 
Mnecessary, 认 beingsu 夫 cientsimDly toproviqe 
the Dlates，as shown in 下. 1 

When the adjaeent snzfaeos of the Dlates 
ave becomeentirely oxiqized the plates inay 
De turnetl over and theiropDosite sidles used， 
and when both sides have bocome oxiqized 
theymaybe readlily reImoved andl seotted o 信 
without destroyinK any of theiradjustments. 

7 apparatus hnales Dossible the suGden 
disehange of a condenser after the latter has 
reachedl a eertain predetermined point and 
said diseharge js of geat Youme OF jarge 
amperage and of a Very sndden and abDruDt 
naturevasthectrrent illnotbreakacerossthe 
spazk-gap nntil it eannnt help doing so, and 
When 让 does do so the disehaige takes plaee 
with & Iminimum heating eftecty not interxfer- 
ing with the e 全 cieney, with very apid and 
with Very Short and Sharp oseillations inea- 
Dable of being obtained between a Dall or 
Doint discharge gap. 

The adjnstment of the hlates relatively to 
eaeh other regulates the amperage-discharge 
of the instrurneut Deing dischargod, 

Javing deseribed my invention，Ywhas 工 
elainm and dlesire tosecnre byTettesPaten 包 
ia 一 

工 Aspark-gap ofthekind described Toruse 
inacondensereireuitysaidsparK-gap Dresent- 
ing opposite parallel discharge-Sntaees of 
relatively lar&e areas and means for regulat- 
ing the diseharge distance between saidt par- 
allel surfaees, whoreby a condenser charge 
maybeautonaticallygoverned snbstantially 
as dlescribed 

3. heherein-desoeribedspark-gapeompris- 
ing opposite eleetrodles presenting Darallel 
diseharge-sarfaces, one of said electrodes be- 
ing supPorted on three or more gtrtts ofedual 
lengthy amal menns forlotatingsaid stralt-sup- 
Dorted eleetrotle abontits conten whereby ils 
adiustmentmaybearied toamd from the ob- 
Dosite eleetrodle, snDstantially aa deseribed , 

3 人 AsparK-gap, comprising two permanent 
large suDerfieial areas Parallel to each other | 
eonstitnting opposite discharge-smrfaces,and | 
an interposed Saseons ielectric，said dis- 
ehanrge-smhnfaees having condenser eapacity | 


for breaking down theintervening dielectriey 
rmd the latter anmtomatieally restoni 
mewing itself; snbstamtially ns qies， 

Dazk-gap eomDrising opposite hollow 
Dlates or disks having parallel tliseharge-snr- 
人 aees meama for regnlating the diseharge dis- 
tanee hetween saidlsnrfaoes, aa eirenlation- 
ipes entaering the sarme，wherepby a circeula- 
tion of waler may be maintainett for 上 eep- 
ing the Plates or diske coob suDstaatially as 
aescrihed 

二 全 Spark-gap comprisiug threg or more 
Josts,， shonltlers adjustable thereon, a plate 
or dlisk supported on said shonldersa second 
Plate below the same，a support therefor, 
three or more uDhight strunts 100sely engaging 
said support, and means to Fotate Satidl StLD- 
Port about ibs eenter, WhereDy Said Struts are 
simmultaneonsly and Similarly htoVed for wa- 
Tying the distanoe apant of said plates， snb- 
santially as deseribed 

0 及 SPDark-gap comprisingaeentral Post 
Dlunality of supPorting-Dosts two Dlates; one 
eatried bysaiqsupporting-posts antltheother 
aajacent saiq eentral post three or more simi- 
larstrntssupportingsaiQjowerplate,aspring 
maintaining said Struts in DropersaDDOrting 
Telationy amd means to rotafe the lower plate 
om said eentral post，substantially as dle- 
seribedl. 

7. 全 spark-gap eomDprising a plurality oF 

pporting-Dosts, two Plates, the lower plate 
TDeing Pivotally mountad, three or more simir 
Jarstrutts supporting said lower platey and the 
pper plate beingsupportefl by said support- 
ing-Dosts, alever pivotally mounted atljaeent 
saidl lower plate aandl loo0sely eonmeeted there- 
with at its imner endl for Yotating said plate 
and fipping shid stru 雪 ,snbstantially as de- 
SeriDed- 

8. Aspark-gatp eomprisinga central post'a 
plnrality of sDDporting-Dosts, two Plates, the 
lower plate being Divotally monmhted concen- 
trieally to said eentzatpost ahangeralependl- 
ing agjacent said posty aspring betweet said 
了 post and langer and engaging the hanger at 
its lower end andl heltl by the post at its nD- 
Der end, three or moresimilar sfrnts suDDort- 
ing said lower Platey and te Upper plate be- 
ing snpported by said snbporting-Dosts, ale- 
Ver Pivotally monnted adjacent said iower 
Plate amd loosely conneeted therewitl at its 
inmer end for zotating said plateandltipping 
said strtita; substantially as described 

Im testitmmony whereot I have signed my 
matme to this specifieation in the Dresende of 
two subseribing Witnosses- 

THOMAS 3B3. KINRAIDE. 

Titnesses: 

Go. 贡 . MLAxXwaiz， 


ALEXANDER CO PROUDHTE. 
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Date of Hpplieation 1406 War,，1899 一 Acoepted. 8th ul 1899 


COMPLETE_ SPECIFICATION。 


ITmprovements in 卫 lectric Spark Gap Apparatus. 


T Tuowss Bunrox KIXIAIDE，of 38， Spring Park Avenue，Jamnicn Plain，in 
the State of Menchusett ope of the United Statey of 式 iuerisw Pileetrioinn da 
hereby deelare the nature of tbis invention wm in wIAE mannec the ame 这 to 
lg Periprmed, to be Partieularly deseribed and nseertained ip mnd hy the 人 Jowing 
atatprnent :一 


人 le inore recoht developments in eleetrieal matterw，nnd Dartioulariy 训 the 
Jine of experimmental resenreh in eonneetiot with statie eleetrieityy bas dieveloped 
Copqitions requiring tbe diseharge of woht enorrmous potentials nbd Amperage ns to 
render the apparatas heretofore Provided for sueh pmrposew inefiaient hnd largel 

sfor the renson tbat these enormous discharges whiet the eljectrieiam freqaently 
eviees to exheriment or deal with very quiokly render inoperative or destroy woch 
sanl apparatus 

Aocorjingly， 让 ia the ghjeet of my present invention to brovide a piaatically 
i ge apIntratus to Teet the more exaeting requiretentg of the 
Jegent dayynnd to that entt TDrovidle nspark gaD whieh 这 Wirtoat RefieCGDeRRL 
aind cornbrises opposite jaarallel disebarge rurfaces of considerable aren， Wieh。besiil 

Practically indestrueti ry pa axnerotls very imbortant ativnn- 
3 Wi be inore fally pointed ont im the eouree of the following detniled 
description of be Nbanattm meferenee being hai to the necomjanying dmving* 
训 strative of preferred emlhoxtiments thereof。 
In the dmwingwy FiR， 1 repreyenty im de elewation n simple form of my improvedl 
后 上 和 &hbewing a itmodifieatiom。 
六 top plan Viewrof the form of apparatu sbhewn in 了 区 生 

工 Provide eleetrodew Prefembly ia he form of opposite pamllel diaes g, 90 the ai 
8 betwegn wbose frume surfaces constitutes the spark Rnp， the extended aren of 
there ejestrodes Dreventing The tendeney of tbhe ceondeuser for exnmple) with wbieh 
imy invesitiom Wiil onjinarily be usetl to discharge umtil it bas Teashed is maxiinum 
cbnrgey and nlso chusing the discharge to be exeeedingly sudden wben ic does ta 
Pineey and the diacs Not being jinble to beeome unduly bented 

The spark Sn conatitutes virtually a self-reenpermtive condenser ne it were the 
Tarmllej ,and Preferably plnne，metatlie warfasek 7y j，being the dinelinrge sur 和 ces 
可 hieh Wiscbarge tbrough or neross the interyeing nir iejeetric， 和 he sir gab 过 
bmoken throogh when the voltnge hnx exerted ma su 作 cient wmain upon the nir to 
TENte 放 ， The lnrger the dises mrev the 用 renter copdener eapacity will they bavey 
andi hepee the further apart they will spark。 

At eneh diseharge of the condenser na snajl portion of tbe platen 7, 1 二 axidizedl 
thbe sdecessive diselmrges producing very thin oxidation bere nnd Where until the 
tire warfaoeg of the two dises are compietely oxidised， These tisesy may ke mnde of 
eobper or other snitable conduetor mnterinl. 

Suitable means is provided for acedmately ndjasting tbese plates Telntively to each 
other hpd regnjating their distwnee wpart，or，in other wonds， for contmiling the 
Tesixtoanee of the intervening gnweous diejectrioy and referring to the drawings，where 
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is 7mjrowmnents 各 Beetric Sperg Gap 4PParataey. 


工 bave whewn a preferred ineun。for aceomptishing my objeety it will be reen tbat 
Jrovide a hiumlity of Posta ge tbrended at tbeie upper end and earrying sbouidered 
mats gr on the shoulders of which is lneed the top dise 9 

The piosike Plate y rests on nenpport or thble 9 mbd ia mountedtioosely on an 
Post 六 being mormnliy held downwnrdly by mn spring gp contained in nm habger pr 
5 depending from the table yt said gring benring nk oue end ngainst the 
Hianged lower end of the banger oz and ak ita other end behring nga 
rethioed by na screw g9 Whose head enters a bole or resess in the Plate y 加 
the latter.。 

The plate g 训 provided on it underside with ma Parality of reoes 
herein sbewn np thren innumber Which receive propsor 于 Tquts 9 projectiog bpw 
from tbe base of the instrument， 

和 bese props go are of Presinely egual length，so tbat they upbport the Plate wy in 
abaoiute parallelism to its opponjte 和 外 

he support 2t hag depending from its lower wide a Mtad PP Which iengnged by 
the hifarehted end gz of a lever 9iz pivoted at gto mn post IN on itk bawev 

By tbis provision tbe most deiicnte adjuxttnent 和 Joxsiblo simply byywinging the 
1ever gh8 one way or the other so as to ineline the struts qin more or less, nnil thereby 
inereag0 or denreitle the dintanee betweep the Plates 9 05 the naty Pbeing depended 
upon 各 r tbe eomrser niijnstments of the Plates- 

Jn Figx， md 和 东 工 jn hewn the Pintes hp ns hollow nmd piovided with wm 
eirealalion pilwes ye in order tbat they ma be abaolutely prewented from all benting 
under extrmordinary conditiops. 

Under bmunl eontiitionsy howewer this proyision ientirely rnneeeymry, it beiog 
到 佣 cient 唱 mply to provide the Platew ns shwn in PiR， 1. 

When the aijaeent surfaees of the Platew have become entirely oxtdizedy the blntew 
may be tarned over npd their opposite sides used， and when both widex have_ become 
oxidized, they mmay be readily retnoved und aooured off without destroying nny of 
their ndjnstments。 

My spparstua inakew possibie the satiden dischmrge of a eondenser nftsr the latter 
Das rehebed a egrtain predetermined Point and mid isehnrge is of grent volaume or 
jarge amperage and GT HE OF 及 
across the gjurk RNb ant 计 让 cannot beip doing soy and wben jt does do so the diseharge 
takes 了 laee with a minimnom heating effeet, not interfering with the efieieney， with 
wery Tapid nnd with Yery short nnd sbnrp oscillationx incnpable of being obtuined 
between n ball or point 由 seharge gap. 

人 he adjustment of the Plate 由 二天 有 to eaeh other regulates the amperage 
dincharge of the instrnoment being dischnrged 


Having mow Particularly described and uscertained tbhe nature of my mid inven- 
om amd in WwWbat rpanner 外 e mtme 生 to be performed，I deslare tbat wbat 工 
elim : 一 


1. Arlark gnp of the kind describedy said puirk gab Presenting apposite Parallel 
discbarge surfaces of relatively large arenwy and Tneans for regaulnting the diachargo 
distamoe between ssid parallei surfaces，swubstantinlly av dexcribed- 

和 The herein desetibed Wark gap comhrising ophosite eleetrodes Dresenting 
Janallel discharge surfacea, one of snid eleetroles being wapported on three or more 
琵 ruts of eduaL jengtby and meaus for rotating said strat-sypported elentrode nbout 
its centrey wbereby its adjastiment may be varied to and frora the oppodite _ electrode 
Pubstantinlly ms deseribed 

水 A apark BNP comprixing two_ permanent lnfge woperfeial areus parailel to eneh 
other conwtituting opfosite dixebarge surfaces, and an interposed gateons dieleetricy 
jd discharge ynrfaees having copdepser cnjmeity for brenking down the intervening 
dieleetrie nl the lntter antematienlly restoring or renewing 让 welf substantinlly as 
described 3 

4 式 Spark Rap comprising opposite hollow plntes or tines having parallel divebarge 
urfacesy meams for Tegnlating the diacharge distance between snid warfaces and 
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Men 证 Bectrie Spark Gop : 


ering tbe samey 于 


nported ol 
pbport nbout are imultaneously and 


varying t art plates，snbatantially n 


sapporting posts，two 
id AL post'， 
ng maintaining sid 


、 8 between anid Post nnd 


4 and li tbhe post at its upper end, thre 
platey and the upper plnte beiag apl 
Y mounted adjacent aid lower Plate 
end for rotating said Date and tipping 
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THOMAS BURTON KINRAIDE Im JAMAICA-PLAIN MAss,，V. ST. AJ. 
Varrichtung zur Erzeugung elektrischer Entiadoungen。 


Patentirt im Dertschen 有 Reiche wom 3， Mrz 1899 ab 


Die neuerliche Entwickelung auf elektrischem 
Gebiet， insbesondere in Ricbtung der exper- 
mentelien Arbeit mit statischer 下 iektricitat er- 
fordert Entladungen von solch enormem Po- 
tentisl bezw，Mengen aufgespeicherter 了 Jektri- 
iltt，da 全 die tibiichen Vorrichtangen，indem 
Sie sehy Tasch MDwirksam werden oder der 
Zerstbrung unterlisgen，unzureichend geworden 
Snd， 

Disser Uebelstand wird der worlisgenden 
Erfndung gemafs beseitigt durch die Ver- 
wendung des bekannttn 区 ohlrauschrschen 
Plattencondensators als Funkengeber zur Er- 
zeugung osciliirender Zntladungen。 dh，es 
wird die Entladung bewirkt vermnitielst zweier 
anter Belascnng eines Fankenranmes streng 
parallel zu einander angeordneten Fitchen von 
Srofsar Auadebnung. 

Die Erfindung if in zwei Beispielen in den 
beiliagenden Zeichnungen veranschaulicht 

Fig, 5 zeigt 训 Seitenansicht cine schr ein- 
fache Ausfahrungsform und 

Eig sin 人 eicher Darstellung eine mit Kbl- 
vorrichtung fir die Entladungsplatten Yer- 
sehene Abanderungi Fig. 3 ist dis Oberansicht 
2 FI 2 

Die Entiadungselektroden bestehen ans den 
mpetajlenen Platten oder Scheiben 总 &% Welchey 
mit miigjichst ebener Oberfiche verseheny streng 
parallel zu einander angeordnet sind; der Loi 
Tauam zjschen den Platten bildet den Funken- 
Tau2n， 也 grSfser die Scheiben sind，um so 
rofsere Condensatorcapacittt besjtzen sie，und 
urch einen um so weiteren Zwischenraum 
Jassen sis Runken Mberseblagen， 

Die Scheihen bezw， Platen 8 51 sind behufs 


Aenderung des Widerstandes des zwischengs- 
schatteten gasfirmigen Dielektrikums verstellbar 
Bemacht。 Aus den Zeichnungen， in denen die 
bierzu Yom Erfinder angewendete Einrichtong 
veranschauiicht ist ersieht man，dafs eina An~ 
zabl Siulen 8 angeordnet ist auf deren obere 
mit Gewinde versehene Rnden Muttern 58 Be- 
schranbt sind mit Schultern znm Aufsetzen der 
oberen Scheibe oder Plate 

Die Gegenscheibe rubt auf einer Unter- 
lage poder einem Tisch 84 sie 评 lose 训 
einem Siinlchen 你 5 gehalten und wird 人 iir ge- 
wabnlicb gegen ihre Unterlage gezogen dureh 
eine Schraubenfeder E welche in einem von 
der Unterlage herabhangsnden Gebause 克 7 an- 
Beordnet ist。 Diese Feder 89 stttzt sish mi 
dem unteren Ende gegen den Boden des Ge- 
bguses upd mit dem oberen Ende gcgen eine 
Seheibe 介 % Welehe dureh eine Schraube 区 人 
estgehalten jst，deren Kopf in der Seheibe 台 
zur Centrirung dersalben versenldt Die 
Secbeibe g jat auf der Unterseite mil einer An- 
zabl，ant der Zeichnamg z B. dreiy Vertifangen 
versehen znr Anfnahme der oberen Enden von 
Stiitzen 区 地 ，Letztere sind von genau gleichar 
Lainge，so da 人 sie die Scbheibe 5 absolot 
Parallel zuT Gegenscheibe 呈 1 halten、 Von der 
Unterssite der Unterlage Bt+ Tagt nach tnten 
ein Zapfen 1 (Eig. 3) welchen das SeBsbelte 
nde 8 eines Hebels ga umfafst der in 有 于 
arehbar auf einer Siule 8 Belagart ist， jn 
folge dieser Einrichtong jst dis genaueste Ein- 
steliung in ein 和 acber Weise ermnaglicht，jndea 
man durch Drehen des Hebels fpach der einen 
oder anderen Seite den Stitzen gt eine 
Brafsere oder geringere Neigung ertheilen und 


dadurch den Abstand zwischen deo Scheiben | 
吕 可 :entsprachend vergrifsern und Verringern 
Die Muttern 克 3 dienen grberer Ein- | 
stellung durcb Heben oder Senken der oberen 
Sebeibe, 

Jn den Fig. und 3 sind hohle Scheiben 5 8 
ip Varbindung mit Wiassercirculationsrhren 8 
Sezeigt，um jeder 下 rrmung unter aufserge- 
ahnlichen Dmstinden begegnen zu kannen， 
Fiir gewabnliche Umstinde ist diese Yorkehrung 
ViB Wiberfliissi 

Sind die Scheiben auf den Entladungs 
laichen vollstimd 语 oxydirt，so kann man sie 
mwenden und die Kehrseiten als Entladungs 
Bichen benutzen。 Sind anch disse oxydirt so 
Jann man die Scheiben eicht herausnehmen 
and blank machen，ohne eine ihrer Einste- 
lungen zu zerstren 

Dis Erfindung ermaglicht unter Entwicke- 
lung von nur wenig Warme die jahe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 


cilationen ， wie sie mit gleicher Rapiditat 


Ktirze und Scbirfe vermittelst der ntladung 
zwischen Kugel und Spitze micht erzielbar 
sind- 


PaATENT-ASPRDCEE: 


、FEine Vonrichtang zur Erzeugung elektr- 
scher Entladongen， gekennzeichnet duarcth 
die Verwendung des ohlrauschrschen 
Platencondensators als Funkengeber- 

、 了 ine Ausfdhrungslorm der unter 上 
scbttzten Vorrichtnng，bei welcher eine der 
ntladungsoberiiichen von drei oder mehr 
Sitttzen won gleicher Lange getragen wird， 
Welche sa angsordnet sind，dafs sie zar 
Regeiung des gegenseitigen Abstandes der 
ntadungsfaichen zusammen geneiBt wer- 
den kannen 

Fine Ausfthrungsform der unter r，ge- 
schtitzten Vorrichtang，bei welcher die Ent- 
ladungsoberfacbhen mit Circulationsvorrich- 
tung behufs Durchteitung won Rhlwasser 
Verseben sind 
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THOMAS BURTON KINRAIDE m JAMAICA-PLAIN (Mass,V. ST. A 小 


Elektrischer Selbhstunterbrecher, 


Patentirt im Deutschen Reiche Yom al, Marz 1899 ab 


Die varliegende Brfindung bezieht sich anf | 
Stromunterbrecber，welche nach Art der 间 
Thompson，Der 了 lektromagi 94， af | 
Seite 351 [F 襄 . 133) and Seite 265 (请 15o) 
beschriebenen Motoren gebaut sind，d h. 各 
der Art，daf ein die Stromatfoung veran- | 
Tassendes Glied an einem mit Regionen von 
zunebmender und dann jah absetzender Masse | 
magnetischen Naterials Yersebencn rofirenden 
Elektromagnetanker，und zwar se angeordnet 
isb dafs es den Elektromagnetstromkreis fionet 
urz bevor der Anker mit den Punkten 8TGfster 
magnetischer Masse Yor den oder die tlektro- 
magnete_gekomonen ist so da der Anker sich 
anter seiner lebendigen Kraft Weiter dreht und 
die Wiederherstelhnng des Stromschlusses 
veranlafst Die 了 rfndung bezweckt die leichts 
Veranderbukeil der Unterbrechungszahl bezw。 
Periodenltnge; dies wird dadurch erreicht 
af der danmenscheibenfgrmig gestaltete Antker 
aarcb ein um seine Achse Verstellbares Glied 
abhecbend gegen einen in seiner Spanmong 
nrch Torsionsfederlagerung regeJbarentammmer 
wiit， der zusammen mit dem Ambos auf 
einem bn die Ankerachse Verstellbaren Trgger 
angeordnet ist， 了 s kann so Yermittelst Ver- 
steliang des Abhebegliedes Yor dem Gebraoch 
des Apparates die Periodenfinge eingestellty 
nd diese dann dem wahrend der 下 hiltigksit 
ies Apparates bervortretenden Bedirfn 这 ent- 
sprechend vetlingert oder Yerktirzt werden 
indem man den genannter Triger so drehb 


da er den Hanmer in der Babo des ge- 
nannten Gliedes weiter worarts- oder zurticker 
steilt， 

Der Unterb 证 auf der beiliegenden 
Zeichnung in einem AusfEhrungsbeispiel dar 
gestellt，welches Fig, ! in der Oberansicht und 
iig. 2 in einer Seitenansicht zeigt 

Die ipb der Lagerhafse d drehbare，stebende 


| Spindel da tsgt eine Ankerscheibe 呈 von 


solsher Form， da 人 sie dem oder den 人 ze 了 
zwreil ainander diametral gegentlher zngeord 
Deten Elektromagneten oder Solenoiden dz 
Regionen von zunehmender magnelischer Masse 
darbietety indem ihre Peripheris z B，20 aw 
excentrisch， verlaufenden und danm jh ab- 
间 lenden huhdaumenartigen Vorsprtngen da 
ansgehildet it Fr jede Umdrebhung des 
Ankers wachst so seine GescbwindigEeit Ycn 
einer geichen Anfangxgeschwindigkeit bis zu 
einem Bleichen Maximum， Mit detm Anker d 
rotiren Antifrictionsrllchen dt， deren dis 
Zeichnung zx. B，zmei an den enlgegengesetzten 
Enden einer auf dem Anker bcfestigten 
Sehiene ds angeordnet zeigt 。 Sie werden 
Yorzogsweise ans Vulkanit oder anderem ge- 
eigneten isolirmaterial hergestelt，。 Dihren 
eg ragt ein，z.B，ans einem Drahtstack be- 
stehender Armn db der den Hammner CT zumn 
Stromschliefsen mit dem 上 mbos ds trtigl，Wal- 
cher auf dem Ende einer instellschraube 9 
sitzt。 in vermittclst Sehranbe dt werstcll- 
barer Anschlag da0 (abs gehateter Fasen be- 


Sreszt die Hammerbalhn auf der entegenge- 上 
Setzten Seite。 Der Arm oder Stiel df sh | 
Yermittekst Nabe dls lose auf einem Zapfen 了 过 
aund wird federnd gesttitzt durch eine Scbranben_ | 
ieder dx (Pig. die am einen Ende mit aer | 
Nape da und am aneren Ende mit einenm 
Ring ds zusammenhangt， wslcher mittetst 
KIemmschraabe 2 anf dem Zapien da fst- 
eenmt werden kann。 Durch Verdrehen des 
Ringes nach Lisen der Schraube lafst sich 
somil_ die Hammerspannung einstellen， 

Auf der Zeichnung ist angenommen，der 
Unterbrecher vermttele das Laden eines Con- 
densatorsi letzterer ist vermittelst Leitongen 
由 da nnd Kiemmen DIDH ther die Elektro- 
inagnete dd an die Stromquellc，uhd der 
Unterbrecher jst zwischen die Elektromagnete 
eegt Gesetzt， der Unterbrecher schjiefse | 
Sich (ar auf daji alsdann 旋 der Condensator | 
arz geschlossen und derselbe entladet sich in 
名 lge dessen，。 Der Stromkreis der Elektro- 
magnese jedoch ist geschtossen，und es fiefat 
der Stromi Stromquelley df d 雹 Db dss dm 人 9 
2 Da dm dm，Stromqnehle。 Die Elektro- 
nagpete erhaltan also Strom und ertheilan dem 
Anker 码 Drehnng nach jinks {PEil Fig 
nd zwar wegen des excentrischen Verlaufes 
der Vorspriinge da mit wachsender Geschwin- | 
digkeib so daf das in der Drehrichtung vordere 
Rallchen ds mit Kraft gegen das Ende des 
Hammerstieles stSfst，und der Schiuts ?ds 
sugenblickjich getfinet Wird， Die 有 5llchen df 
sind hbeztiglich der Ankervorsprtnge da so ge- 
Tegt， 则 候 sie dan 革 ammer 尊 Hher ans der Be 
iihbrung mit dem Ambos stofsen，als die | 
iufsersten Theife von ds das sind 和 ie Punkte 
stiifkster Anziehung， dena 卫 lektrommagneten 
egBentther Fommeni cer Anker hat also io 
Moment der Strombfinang bezw，des Strom- 
loswerdens der Elektromagnete eine sehr hohe 
lebendige Kztsf。 Hierdurch wird der Strom- 
ereis der 了 Elektromaegnete unterbrochsa und 
er Kurzschtafs des Condensators au 各 shoben 
ES jiefst alsdann der Strom Yon der Strom- 
uclle dr? 了 sktromagnet 415 Kemine D1d 
Condensator dt D8， Elektromagnet di zum 
negativen Poi der Stromaquelle und der Con- 
densator ladet sich，Da der Ladestrom jedoch 
sehr schwach ist，s0 werden die 了 lektro- 
magnete di7das durch ihn nicht merklich er- 
regt und kgnnen als stromlos angesehen wer- 
den。Unterdessen hat sich die Anjerscheihe 必 
mm den Armen ds und den Rallchen dt ver- | 
mage der ]ebendigen Kraft weiter gedreht die 
了 Pankte stirkster 和 Anziebung sind an den Elektro- 
magneten 。 Yorbeigegangen and die Punkte 
scbwichster Anziehung wor diesetben gekom- 
men: Dun ft das RSIlchen dt den FHam- 
mer dedi los und Vermage der Feder de | 
wind der TIammer gd7 gegen ds Sedrtckt und 


der Schlufs a wieder hergestellt， Alsdann 
Wiederholt sich derselbe Vorgang，Der Stiel aa 
wird zweckentsprechend tangential zuim Anker 
Bestellt， damil die RSllcben ds xnbglichat 
wen 语 Reibung zu 刘 berwinden baben. 

Die Rallchenschiene dt ist anf Ger Anker- 
achse verstellbar angeklammti andererscits sind 
Ambos und Hanmer nuf einenl Triger d9 
angeordnet，der um die Lagerhnfse 妨 人 er 
Spindel d] als Zapfen drehbar ist， Hierdareh 
jst einerseits die Einstellung der Periodenlange 
Vor der IJnbetriebsetzung dos- Apparates，an- 
dererseits die Aenderung der Periode waihrend 
des Betriebes anf einfachsts Weise ermnggEicht; 
je mahr man die Rallchen dt in Bezug auf 
die Ankerscheibe d3 in der Drebrichtung der 
selben verstellt，um so Brafser wird der Ab- 
stand der Punkie starkster Anzihung zwvischen 
den Vorsprngen ds und den Blektromag 
im Zeitptmkte des Oeffnens; letztere fiben also 
auch nr sine schwichere &nziehung auf der 
Anker aus，und dessen Drehgeschwindigkeil 
findet sich entsprecbend Verlangsamt， so da 人 
die Anzahl der Unterbrechungen pro Zeitsin- 
heit verminderb 6, h，die Daaer des jeweiligen 
Stromschlusses ”bezw。 des Condensatorkurz- 
schlusses verlingert wird und umgekshrt，Dreht 
man mun dea 了 Hger ay z 阳 nach rechts so 
wird der Abstand zwischen Hammer und 
rechtsseitigemn Elettromagnet verkiirzt und ent- 
sprechend anch im Oeffnungsaugenblick der 
及 bstand zwWischen den Punkten starlsster An- 
zichung der Vorspriinge da bnd den Eiektro- 
magneten Yerringert; [etztere tben also eine 
sttrkere Anziehung ans nnd bescblennigen 
entsprechend die Ankerdrehungybnd umgekehrt 

Jnfolge Ger beschriebenen Einrichtong kann 
die Stromszblufsperiode 作 r dis Elektroansgnete 
S0 betrichtlich wie gewiinscht bemess 
den.， Mit einemn gewthnlichen Untet 
wlrde dies unmgiich sein， weil die Bilrste 
wahrend der Schlufsperiods anfliegen lciber 
mnttfite und die beschtiffene Fichs durch ibre 
Rsibang so stark erhitzen wiirde， da eine 
constante Bogenbildung stattfinde，welche nicht 
nur die Wirksamkeil des Stromkreises schadj- 
gen，sondermn schliefslich auch den Apparat 
zerstSren wiirde。 mn。 beschriebenen Unter- 
Brecher 谍 micht par keine Gelegenheit anr 
Bogenhildung Yorhanden，weil die dazo er 
forderliche OberRaiche Siberhaupt fbit sondern 
evollzisht sich auch die Oefinung so un 
gemein raseh， dafs sie nicht einmal cinen 
onken aberspringen macht， was Dur gc- 
iegentlich beim Schlufsmachen eintritt 
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lektrischer Selbstanterbrecher be welchem 
ie init Stellen Yon zunehmender tmnd dann 


ji absetzender Masse magnetischen Stofles | bare Hammer 他 7 sasommen mit dem Am- 
Versehepe umlanfende Ankerscheibe cines odef | bos 他 引 anf einem um die Achse der Anker- 
mehrerer Elektromagnete einen Hammer ab- | scheibe fg3) drehbaren Triger fdszo) ange- 
hebt und dadurch den Stromkreis finet，a- | ordnet und das von der Ankerscheibe mitge 
darch 人 kennzcichnet da 全 der in ssiner Span- | drehte Oeffnungsglied fd4) um genannte Achse 
mang durch Torsionsjederlagerung 他 29 regel- | verstelibar 许 
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July 22, 1901 
Monday Morning 
Mr. Gilder,， 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder,， 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


1may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


1have thought you might like to reproduce some of these plates - Mr. Kinraide calls them as 
“electrographs” -in the“Century .Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were Secured. 


Ithink you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the“Century”. 


Trusting you willfind it agreeable to investigate Mr. Kinraide's work, 
1am， 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe st. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury Mass. 
July 25, 1901 
Mr. R.U.Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind replyto me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. 1 
think you must referto the one that appeared in the issue forJune 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which 1 have written 


As soonas1can communicate with Mr. Kinraide, who is just now out oftown, 1 will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation-. 


Very truly yours, 

Anabel Parker 

76 Munroe st. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
VOL LX, Na 过 JUNE PRICE 35 CENTS, 
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THE PROBLEM OF INCOREASTING HUMAN ENERGY. 


WITH SPECIAL RBFBRENCE TO THBR HARNBSSING 
OF THE SUNS ENERGY. 


BY NIKOLA TESLA. 


TESTRATED BY THR WRITER'S BLUECTRICAIL EXPERIMENTS，NOW FIRST PEEIISHED- 


THE ONWARD MOVEMENT OF MAN 一 THE 
ENERGY OF THE MOVEMENT 一 THE THREB 
WATYS OF INCREASING HUMAN ENERGY. 


{ 忆 all the endqless variety of phenomena 
which mature Dresents to Our Senges, 
there is none that fnls our mindg With 
Teater Wonder than thatinconceivably com- 
movement which，in its entirety，we 
nate 3a8 human life。Its mysterious 
rigin is veiled in the forever impenetrable 
ist of the past， its character is rendered 
neomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
Die depths of the future， 人 Whence does 让 
come? What is 让? Whither does it tend? 
are the great questions Which the sages of 
all times have endeavored to ansWer. 
Modern science says: The sun is the past, 
the earth is the present the Imoon is the 
future。、From an incandescent mass Wehave 
originated, and into a frozen mass We shall 
turnD，Mereiless is the law of nature，and 
rapidly and irresistibly we are drawn to ouUr 
doom，Lord Kelvin, in his profound medita- 
tions，allows us only a short span of life 
something like six million years; after which 
time the sun'8 bright light will haye ceaged 
to shine, and its life-giving heat will have 
ehbed away, and our own earth will bea lump， 
of ice，hurrying on through the eternal 
night，But do not let us despair, There 
will still be left on it a glimmering Spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may neVer be able to compre- 
hend human life，we know certainly that 证 
认 a movement，of whatever nature 让 be- 
The existence of a movement unavoidably 
implies a boay which is being moved and a 
force which is moving it。，Hence, whereVer 
thereis life, thereis amassmoved by a force- 
All mass possesses inertia, all force tends to 
persist，Owing to this universal property 
and condition, a body，be 让 at rest or 雇 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an eqUiv- 
alent opposing force，and as an a 
mecessity of this it follows that 
ment in nature must be 


reasoning， It js borne， 
perceive 一 in the movt 
the surging and 
reverberations of 


life, and there will he a chance to kindle a ii 


mew fire on some distant star，This Wonder- 
ful possibility seems, indeed, to exiat， judg- 
ing from Professor Dewar's beautiful experl- 
ments with liquid air, which Show that germs 
of organic life are not destroyed by eold, no 
Imatter how intense; conseduently they may 
be transmitted through the jnterstellar 
space。 Meanwhile the cheering lights_ of 
science and art, ever increasing 训 intensity, 


iniuminate our path，and the marvels they 上 


disclose，and the- enjoyments they offer 


THE PROBLEM OF INCREASING 


think and act, We are held together like the 
stars in the firmament With ties inseparabla。 
These ties we camnot see but We Cam feel 
them。I_ cut myself in the finger and 认 
Tains me: this fmger is a part of me IT See 
a friend hurt, and it hurts me too: my frienal 
and Iare one，And now Isee stricken down 
an enemy, alump of matter whichy of all the 
lamps of matter in the universe, IT care least 
for and still 让 grieves ime。 Does this not 
prove that each of us is only a Dart of 3 
whole? 

For ages this idea has been proclaimed 训 
theconsummately Wise teachingg OFTeligiom 

bly not alone as a means of jnSukii 

and harmony among men， but a8 3 

ply founded truth，The Buddhist ex 

sses 让 ii one Way，the Chriatian in an 

,but both 

Metaphysical proofa are, however not 

only ones which we are able to bring 

h in support of thig iaea，Seience, too， 

ss this conmnectedness of separate 

als, though not cuite in the same 

it admits that the suns，planets, 

of a ceonstellation are one body， 

there can be no doubt that 让 will be 

experimentally confirmed in times to comey 

When our means and methodsfor inVestigat- 

al and other states smd phe- 

1 have been brought to great 

per Still more: this one human 

being lives on and on。 The individual is 

emeral, races and nationgs come andl DasS 

, but man remains。 了 herein lieg the 

profound difference between the individual 

and the Whole。Therein, too, is to he found 

the partial explanation of many 0f thoge 

marvelous Dhenomena of heredity which are 

the result of countless centuries of feeble 
but persistent infltuence:. 

Conceive, then, man as a mass Urged on 
by a force，Though this movement 齐 not 
of a translatory character implying change 
of place, yet the general laWS of Imechanical 
movement are applicableto it,and the energy 
a880ciated with this ImasS Camn be measured 
in aceordance with well-known Drinciples by 
half the product of the masg With the square 
of a certain vel . So, for instance, a can- 
non-ball which is at rest possesses 3 Certaim 
amount of energy in the form of lieat' Whicm 
we measurein asimilar way. Weimagine the 
ball to eonsist of innumerable minute Pa 
ticleg, called atoms or Inolecules, Which Yi 
brate or whirl around one another。， We de- 
termine their masses and Yelocities and 们 om 
them the energy of each of these mminute sy8- 
tems, and adding them all togethery We get 

Vou LX. 一 21. 


HUMAN ENERGY. 


an idea of the total heat-ener contained in 
垦 ball whieh is only 人 at rest。 In 

18 purely theoretical estimate this energy 
may then be ealeulated by multiplying haif 
of the total mass 一 that is, half of the sum of 
all the small masses 一 with the square of a 
Velocity Which is determined 他 om the velo- 
cities of the separate particles。Jm like man- 
Der we may conceive of human energy being 
imeasured py halfthe human mass multiplied 
with the square of a velocity Which we are 
not yet able to compute。 But our defieiencey 
in this knowledge will not vitiate the truth 
of the deducetions I shall draw，which rest 
on the firm basis that the same ]aWS of Imass 
and force govern throughout nature- 

Man, howeverm ia not an ordinary massy 
consisting of spinning atoms and molecules, 
and containing merejy heat-energy。He 这 
a mass possessed of certain higher qualities 
by reason of the creative Drinciple of life 
with which he is endowed，His mass, a8 the 
water in an ocean Wave js being continu- 
ously exchanged, new taking the place of 
the old，Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density。 What 
js most wonderful of all, he i capable of 
inereasing or diminishing his velocity of 
movement by the Immysterious powWer he Dos- 
sesseg of appropriating more or lesS energy 
from other substance， and turning 让 into 
Imotive energy. But in any given moment We 
may jignore these Slow changes and assurme 
that human energy is measured by half thei 
product of man's Iass with the square of 
a certain hypothetical velocity，However We 
may compute this Velocity，and Whatever 
we may take a8 the standard of its measure， 
we Inust, in harmony with this conception， 
cometothe conelusionthatthegreat problem 
of science is, and always will be, to inerease 
the energy thus defined，Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work，Drapers “History of the 
Jntellectual Development of Europe'” de- 
Dicting 8o vividly human Imovement，L rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
Science， Some results of myY ONn efforts 
to this end I shall endeavor briefty to de- 

Tribe here, 

让 Let, then, in diagram w MX represent the 
masa of man。This mass is impelled in one 
direction by a force 用 which is resisted by 
another partly frictional and partly negative 
force 玉 acting in a direction exactly op- 
poaitey and retarding the movement of the 
mass，Such an antagonistic force is present 
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ji syery movement, and must be taken into 
econsideration。The difference between these 
two forees is the effeetive force which im- 
Parts a veloeity T to the mass Mg in the 
direction of the arrow on the line represen 人 - 
ing the force 族 In accordance with thepre- 
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THE FIRST PROPLEM: HOW TO IJNCREASE THE 
HUMAN MASS 一 THE BURNING OF ATMO- 
SPHERIG NITROGEN. 


VIEWED generally，there are obyiously two 
raya of inereasing the mass of mankind: 
firsty by aiding and maintaining thoge forces 
and conditionswhichtend to increase 让 ;and， 
second,byopposing and reducingthose which 
tend to diminish 让 。The mass will be in- 
ereased by careful attention to_ health by 
gubstantial food,bymoderation; by re gularity 
of habits, by the promotion of marriagey by 
conscientious attention to the children, and， 
generally stated， by the observance of all 
邹 e many precepts and laws of religion andl 
lygiene” Butin adding new mass totheold 
three cases again present themselves。Either 
the mass added is of the same Velocity a8 
the old, or 让 座 of a smaller OF of a higher 
velocity。To gain an idea of the relative im 
Portance of these cases，imagine 3 train 
composed of，say，one hundredl 
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eding, the human energy will then he given 
bytheproduet 二 开 亿 一 机 in which 
RS the total mass of man in the ordinary 
寺 terpretation of the term“mass ”and 
acertain hypothetical velo Which， 训 
Helpresent state of science, We are unable 
Exactlytodefine and determine.， To inerease 
二 ce human energy is, therefore，eqmivalent 
tjincreasing this product, and there are, as 
Fillreadily be seen, only three Ways Dossible 
Hattain this result Which are ilustrated in 
the above diagram。 The first way, shown 
ithie top figure is to increase the mass 
[as indicated by the dotted circlej， leaving 
the two opposing forces the same，The 
Second Way is to reduce the retarding force 
下 to a smaller yalue leaving the mass 
and the impelling force the same， as dia- 
ammatically shown in the middle figure, 
third Way，Which is illustrated in the 
to 人 讶 to increase the impelling force 


1 yalnue 及 while the mass and the 


g force 玉 zemai 
ently 人 ixedl linite et in unaltered， 也 vi- 
mass and 


but the 


imp 


~ locomotives runmning on a traog 


and suppose that, to increase the 
energy of the moving mass， fotr 
locomotives are added to the 
If these four Imove at the 
same Velocity at Which the train is goingy the 
total energy will be increased four per cent 
让 they are moving at only one half of that 
velocity, theinerease will amountto only ie 
per cent.; 这 they are moving attwicethatYe 
ity, the increase of energy Will be Sixteen 
recent，This simple illustration showsfthat 
fthe greatest importancetoadd masstt 
a higher velocity，Stated more to the Point 
这 for examhble, the children be of the same 
degree of enlightenment as the parents 二 
that js, mass of the“same Velocity 一 the 
energy will simply inerease Proportionately 
to the number addedq、If they are less in 
telligent or advanced，or InasS of “smallek 
Velocity'”there will be a Very slight gain 这 
theenergy;but 这 they are further advaneed 
or mass of“ higher Velocity,”then the meW 
generation will add Very considerably tai 
sum total of human energy，Any adtitiomi 
mass of “smaller Velocity ”beyond that 
dispensable amount edquired DYtIaIaNS 
Dressed in the proverb “Mens sanaineu 
pore sano” should be Strentuousl 
For instance，the mere devel 
muscle, as aimed at in so 
leges, I consider equival 
of“smaller Velocity 
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mind and body, and the highest ef 俐 ci 
performance, js， of 人 二 让 仙 
ment，、The above example Shows that the 
most important result to be attained is the 
education, or the increase of the“ velocity,” 
of the mass newly added. 
Conversely, 记 scarcely need be stat， 

hing that is againat the 1 
Teligion and the lawS of hygiene i8 tendin 

to _ decrease the mass. Whisky，wine，tei 
coffee, tobaceo,and other Sueh stimulants 
responsible for the shortening of the lives of 
many, and oughtto be used with moderation， 
But I do not think that Tigorous measures 
of suppres n of habits followed through 
many generations are commendable, 姜 is 
Wiser to preach moderation than abstinence. 
Wehave become aeeustomed to these stimu- 
sand 这 sueh reforms are to be effected 
they must he slow and gradual Those whe 
are devoting their energies to such ends 
1 make themselves far more useful by 

eir efforts in other directions，as, 

fior instance, toward providing pure water. 
For every person Who perishes from the 
effects of a stimulant，at least a tbousand 
1 m the consequences of drinking im- 
er，This precious fluid, which daily 
Snew life into us, is likewise the chief 


Vehicle through which disease and death 

our bodies。The germs of destruction 
让 conVeys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived.，They seal our doom while we live 
and enjoy，The majority of people are 80 
jgnorant or careless in drinking Water and 
the conseqduences of this are 80 disastrous, 
that a philanthropist can scarcely use Dhis ef- 
forts betterthan byendeavoring to enlighten 
those Who are thus injuring themselwes。 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
Would be very considerably inereased。 下 
should bemade a rigidrule 一 which might be 
enforced bylaw 一 to boil or to sterilize other= 
wise the drinking-water in every household 
and public place，The mere filtering does 
not 3a 作 ord su 俩 cient security against infec= 
tion。All ice for internal use8 should be 
artifieially prepared from Water thoroughly 
sterilized，The importance of eliminating 
germs of disease from the city Water 18 gen- 
erally recognized，but little is being done 昌 
improve the existing conditions，ag DO 8at- 
isfactory method of steriljizing great quan- 
tities of water has as yet been brought for- 
ward，By improved electrical appliances 
are nOW enabled to produce 0z0ne cheap7 
and in large amounts，and this ideal disin- 


careless neglect of the Sarmne, are important 
factors of mortality。Jn moting aoT 
every new Sign of approaching danger， and 
conscientiously every possible effort 
0 avert 记 We are Dot only following wise 
laws of hygiene iD the interest of our well- 
being and the Success of oUr labors, but we 
are also complying with a. jhigher moral duty- 
了 very one should consider his body as a 
Priceless gift 立 om one Whom he ]oves above 
all, as a Imarvelous work of art, of unde- 
Seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
Word, a breath, a look， nay, a thought,， may 
injure 让. Uncleanliness, Which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit”In keeping our 
bodies free from infection，healthful, and 
pure，we are expressing ouUr Teverence for 
the high principle with Which they are em 
dowed，He who follows the precepts of hy- 
giene in this spirit js proving himself, so far， 
truly religious。 Laxity of morals 这 a te 
Tible evil, which poisons both mind and body, 
and Which is responsible for a great reduc- 
tion of the human mass in some countries。 
Many of the present customs and tenden- 
cieg are produetive of similar hurtful Te- 
sults，For example, the society life, modern 
education and pursuits of Women，tend- 
ing to-draw them away from their house- 
hold duties and make men out of them, mmust 
Deeds detract 位 om the elevating ideal they 
represent，diminish the artistie ereative 
了 power,and cause sterilityand a generalweak- 
ening of the race，A thousand other evils 
Imight be mentioned but all put together in 
their bearing upon the problem under discus- 
sion, they would not equal a single oney the 
Want of food, brought on by Poverty， desti- 
tution and famine. Millions ofindividualsdie 
yearly for want of food, thus keeping down 
the mass. Evenin ourenlightened communi- 
ithstanding the many charita- 
ties, and notwitbstanding 
ble efforts, this is still, in all probability, the 
chief evil，Ido not mean here absolute Want 
of food, but want of healthful nutriment. 
How to provide good and plentiful food 
jg, therefore) a Inost important question of 
the day， On general Drineiples the raising 
of cattle as a means of providing food jg 
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iD the sense inter- 
RN 人 nonbtealy ent 
过 上 T Velocity 
aion emotest re vegeia 
Er 本 think, therefore that 0 
ism is a eommendable departure 位 om 二 
Dishea barbarous habit，That we ce 
Subsist on Plant food and perform oOUT 出 
Even to advantage 证 nota theory, bu ta wel 上 
demonstrated fact. Many races living al- 
imost excltisively om Vegetables are of supe- 
Tior physique and strength， There i ma 
douht that some Plant food, such as 0 
imeal, is more economical than meat, and su- 
perior to 记 训 Tegard to both Imechanical and 
Tental performance。Such food, moreover' 
teEOUTQigestiveorgansdecidedlyl , and 
远 making US more contented and sociable， 
Troduces an amount of good diffieult to es- 
tinmate， In View of these facts every efrort 
oald bemadetostop thewanton and cr auel 
记 GUCHtEF of animalg，which must he de- 
EECtive WooUE mnorals，To free oulselyes 
和 om animal instincts and appetites Which 
Keep US down, We should begin at the very 
606 在 Om Which they spring: we should 
afEet a radical reform in the character of 
Re no hdloeonlical neces- 
fon fo0d。，We can conceive of organized 
Teings living without nourishment and de- 
iDe all the Energy they need for the Der- 
Torarnce of their life-functions from the 
ambient medium。In a crystal we have the 
加 ear eyidence of the existence of a forma- 
we life-principle，and though we cannot 
inaerstand the life of a crystal, 让 is none 
he less a living being，There may be， be- 
Sides crystals，other such individualized， 
inaterial systems of beings, perhaps of gase- 
OUg constitution，or composed of substance 
Still more tenuous，Jn view of this possi- 
Dility, 一 nay，probability, 一 we cannot apo- 
dietieally deny the existence of organized 
beings on a planet merely because the condi- 
划 ions on the same are unsuitable for the 
Existence of life as we conceive it，We 
Cannot even，With positive assurance, assert 
that some of them might not be Dresent 
here in this our world, in the very midst of 
gifor thbeir constitution and life-manifes- 
二 吕 en tbat we are umable to 
mm 

The produetion 
0 for causini 
mnaturally 8 

of tb 

not ai] 
可 the pm 


of artificial food as a 
四 an increase of the human 
ggests itself, but a direct 
kind to provide Dourishment 
ear to me rational, at least not 
ent，Whether we could thrive 


on such food ia very doubtful. 
Tesult of agegs of continuous 本 ER the 
we cannot radically change without nt 
seen and, in all probability，disastrous ca 
seqtlenceg. So _uncertain am experingt 
should not De tried。 By far the best Wan 
seems to mey to meet the ravages of the ey 计 
would be to find ways of inereasing the RE 
duetivity of the soil， With this object ie 
Dregervation of forests iof an importaiiaa 
Which cannot be overestimated, and in ti 
eonnection，also，the Utilization of WateE 
Power for Purposes of electrical transmis 
sion， dispensing in many WayS With the ae 
eessity of burning Wood, and tendingtharefy 
to forest PreservVation, is to be strongly ai 
vocated，Bnut there are limits in theimproye 
ment to be effected in this and similar Ways 
To increase materially the Troductivit 
of the sojl, 让 must be more efectival 
fertilized by artificial means，The questiom 
of food-production resolves itself; then int 
on how best to fertilize the 台 刘 
that made the soil 证 sl as 
ystery。 To explain its origin 语 IO 
bly equivalent to explaining the aigia 
of life itself，The rocks，disintegrated 
isture and heat and wind and weather 
wele in themselves not capable of maintainz 
ing life。Some unexplained condition aros 
and some new Principle carme into effect and 
the first layer capable of sustaining loWiOI 


ng quality to the soil and highen 
ould then subsist, and so on amd 


theories are, even noW, not in agreement 3 
to how fertilization is effected, 这 这 & 语 e 
only too well ascertained, that the soil can 
not indefinitely sustain life, and some AR 
must be found to supply 这 with the su 
stances Which have been abstracted from 过 
by the plants。The chief and most Yaluau 
among these substances are compal 
nitrogen， and the cheap Droductiom 

jg, therefore, the key for the solut 
all-important food proble 
containg an inexhai 

gen, and could We 

these compounds, 

mankind Wou 
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combine even with 0Xygen，But here elec- 
trieity cOmes to ouUr aid: the dormant a 作 ni- 
ties of the element are awakened by an elec- 
tric current of the proper quality。As alump 
of coal which has beenin contact with Oxygen 
for centuries without burning will combine 
withit when once jgunited,sonitrogen， excited 
by electricity, will burn， 工 did mnot Succeed， 
howevern in producing electrical discharges 
exciting Very eftectively the atmospheric 
nitrogen until a comparatively recent date， 
although Tshowed in Mayy 1891 iD Acite 
tife leeture, a novel form of discharge or 
electrical fame named “St. 卫 Imo's hottire >” 
which, besides being capable of generating 
ozone in abundance，also Dossessed，ag 工 
pointed out on that 0occasion, distinctly the 
quality of exciting chemical a 首 nities。，This 
ischarge orflamewasthen onlythree orfour 
its chemical action Was likewise 
ble, and consequently the process of 
of thenmi oOgen Was Wasteful，How 
this action Was the question. 
electrie currents of a peculiarkind 
moduced in ordertorenderthe Dro- 

sn COmbtustion more e 伍 cient 
advance Was made 训 ascer- 


the chemical activity of the 
TSge Was Very congiderably increaged 


by using currents of extremely high fre- 
quency or rate of vibration。 his Was an 
important improvement，but practical con- 
siderationgs Soon set a definite imit to the 
ip this direction。 Next，the ef- 

Hects of the electrical pressure of the cur- 
Trent impulses, of their wave-form and other 
charaeteristic features，Were investigated. 
Then the infiuence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
Inost intense chemical action of the dis- 
chargeand securing the highest e 全 ciency of 
the process were graduajly agcertained. Nat- 
urally, the improvements were not quick in 
coming; still, little bylittle, Tadvanced，The 
fame grew largerand argerandits Ooxidi ing 
tion mmore andl more intense。 了 rom am in- 
gnificant brush-discharge a fewincheslong 
Et developed into a marvelous electrical phe- 
和 omenon, a roaring blaze, devouring the Di 
TO0gen of the atmosphere and meastring 
Sixty or Seventy feet across，Thus slowly 
lmost imperceptibly， possibility became ac- 
omplishment，All is not yet done, by any 
eans, but to what a degree my efforts have 
een Tewarded an idea Imay be gained 们 0Om 
inapection of Fig. 1 (p; 176), which with its 
le,is self-explanatory，The fame-like dis- 
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charge visiblejs prod i 
trical oscillatiot 兴 作 计 ER 
训 Shown, and Violently agitate the electri- 
人 molecules of the air. By this meang a 
SrOnE 3 佳 nity is ereated between the two 
Dormally indji 全 erent Constituents of the at- 
mosphere, an they combine Teadily, even 证 
Do further 了 rovision is made for intensifyjng 
the chemical acetion of the discharge。Jn the 
Imanufacture of mitrogen compounds by this 
method，of course， eVery possible means 
bearing Upon the intensity of this actiom 
and the e 值 cieney of the process Will be taken 
advantage of and, besides, special arramge- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little ]apse of time，Steam 刘 
a simple and effective means for fxing per- 
manently the compounds。 The result ius- 
trated makes 让 practicatble to oxidize the 
atmospheric nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
Bower and simple electrical apparatus。 Im 
this manner many compounds of nitrogen 
Inay be manufactured al] over the World, at 
a small cost，and in any desired amount， 
and by means of these compounds the so 巡 
can be fertilized and itsproductivenessinde 他 - 
mitely inereased。 An abundance of cheap 
and healthful food, not artificial, but such as 
We areaccustomed to, may thus be obtained 
This new and inexhaustible souree of foofL 
supply will be of incaleulable benefit to Iman- 
kind, for 让 will enormously contribute to the 
inerease of the human mass, and thus add 
immensely to human energy. Soon, I hope， 
the world will see the beginning of an indms- 
try which, in time to come; will, 了 hbelieve, be 


in importance next to that of iron . 


THE SECOND PROBLEM: HOW TO REDUCE THEE 
FORCE RETARDING THE HUMAN MASS 一 THE 
ART OP TELAUTOMATICS. 


AS before stated， the force which retards 
the onward movement of man 认 partly fric- 
tional and partly negative。To ilustrate 
this distinetion 工 may name， for example, 
ignorance stupidity and imbecility as some 
of the purely frictional forees, or resistanees 
devoid of any directive tendency。 On the 
other hand，visionariness, insanity，self-de- 
structive tendeney' religious fanaticism， and 
the like,areallforces of anegative character, 
acting in definite directions，To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed，One knows, for instance, what 
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JI82 ， 

3 md one can take Dreyven- Universal peaee 记 人 
SR | enrinee an not Sea 
人 Dim，turn his Vice into 
Possibly 


六 e does not Know 
ER maydoandl 
1 tb 3 mass， 

et Joose by the mag 
force alwat 


ntage; 
involves 
he first al 
guestion js: 
foree in the Tight direction and rei 
ictional force. 
人 can be no doubt thbab of all the 
frictional Tesjstances，the .One that most 
Tetards hama 


We 
departure than was 
tion? Let TS im 
tain that， that period 
e hecome of that Wai 
hese there 这 


compelled 
| 0oductiyeness， 
Is of Imnoney daijly Tequired for the 
DCB 0f armjeg and War apparatus， 
Tepresenting eyer so much of human energy) 
al1 the effort ejessjy 5Dentt ip the produc- 
i implements 


Law and order 
Zaintenance of 
Can exist 

ne. 也 very 


THE PROBLEM OF INCREA 
that 这 
oOy, ma 


Were these such Would be easier to 
Mn to destro1 n Would go on Unre- 
sd Creating and at umulating without 
Such conditions are hot of this earth， 
which could do this would not bea 
tmight be a godl. 
ldvantage Over attack，hut 
ms to me， 
of neW Prj 
can Tender harbors 
but we 


attack 
lated; 


a state of things 
mn Which would be 
uman progress. It 

hing all the barriers Which sepa- 
nd countries that civilization 
t furthered, 

ain, 让 is contended by some that the 
the fying-machine must bring on 
1 peace，This, too, IT believe to be an 
Toneous View，The ftying-machine 
mnly coming, and Very soomn, but the 
conditior remain the same a8 before. 
Jn fact, I see no reason why a ruling power 
]ike Great Britain, might not govern the 
ar 38 Well a8 the sea。Without Wishing， 
to put myself on record as 3 prophet, 工 do 
not hesitate to say that the next years Will 
the establishment of an “air-power2 adl 
its center may not be far from New York， 

But for all that， men will fight on ImerT 计 

The ideal development of the war Prinei 
ple Would ultimately lead to the transforma- 
tion of the Whole energy of war into purely 
potential，explosive energy， like that of am 
electrical condenser。In this form the War- 
energy could be maintained Without e@ 作 OFt 
it would need to be much smaller in amOUunty 
while incomparably more effective， 

As regards the gecurity of a country 
jagainst foreign invasion, it 记 interesting to 
Dote that it depends only on the Telative) 
and not on the absolute, numiber of the 亡 = 
ividuals or Iagnitude of the forces amd 

hat， 壕 every country should reduce the 
Warforce in the same ratio，the Security 
Yonld remain umaltered。、An international 


Defense will always ji 


Seem to be the first 
Ward diminis 
mm Imoverment. 
the existing conditions can- 
dlefinitely， for a new element 
0 assert itself。 


h Tatiorial step 
ng the force retard- 


e accompjished. 

Let us go back to the early beginningy 
When the law of the stronger Was the only 
law，The light ofreason wagnotyet kindled, 
and the weak Was entirely at the mercy 
of the strong，The weak individual 妇 en 
began to learn how to defend himself、He 
made use of 3 club，stone，spear; sling，or 
bow and arrow, and ip the course of timey 
ingstead of physical strength, intelligence be- 
came the chief deciding faetorin the Dattle 
The wild character was gradually softened 
by the awakening of noble sentiments，amnd 
50，imperceptibly，after ages of continued 
了 roOgresg, We have come from the brutal fght 
of the unreasoning animal to What We call 
the“eivilized warfare”of to-day, in whieh 
the combatants shake hands，talk ip a 
friendly way, and smoke cigars in the en- 
tractes, ready to engage again 让 deadly 
confiet at a signal，JLet: pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance- 

But now，what is the next phase in this 
eVolution? Not peace as yet, by any means. 
The next change which should turally fol- 
low from modern developments should be 
the continuots diminution of the number of 
indiviquals engaged in battle、The， 


will be one of 


THE _ CENTURY MAGAZINE. 


;nower canmon explosive Pro- 
5 or other implements 
redqnought no matter hoW ie- 
may be made, that condition 
ad through any such de- 
ch implements require me 
mien atre hensable 
narta of the hinery-_ Their ohject is to 
王 Sn to destroy。Their DoWer Teaidaa 训 
their eapacity oing evil. Solong as men 
Et in battle，there will be blo0dshed: 
oodshed will ever keep up barbarous Das- 
sion。 To break sfierce spirit a radical 
ture IDUSt be 


structive tt 
can never 
velopment. Al 
for their operation 


omething that 
re 一 a principle 
voidably 


turn the 
attle into ax 
test without 10 
result men must 
mnust 全 ght mma 


io 
ensed with: machine 
But how aceomplish 
that Which seeml sible? The ang8Wer 
isimple enough machine capable 
of acting as though it were part of a buman 
being 一 no Imere mechanical contrivance， 
_eomprising levers serewa Wheels，clutches， 
and nothing more, but a machine embodying 
ahigherTrinceiple ,which will enable it to per- 
form its duties as though it had intelligencey 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observationg which have extended through 
Yirtually my whole life，and I shall now， 
hriefy describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, When 1 was a boy, I Was 
3 由 icted with a singular trouble, which seemas 
to have been due to an extraordinary excita- 
bility of the retina，It was the appearance 
of images which,by their persistence, marred 


Inoted, namely, that w 

an object appeared 大 汪 

seen Something which remj 

the first instances Ithought 了 
accidental，but soon 工 

that 这 was nota0，Awiaual 衣 训 区 
seiously or nconseionsly receiveaessiom 
Preceded the appearamce 0 imnvariail 
ually the desire arose in me to 全 中 旺 
time, what caused the jimages to 和 Out et 
the satisfaction of thig desire s0on Heee an 
mnecessity。The next observation ITmad 生 
that, just as thege imagesfollowed as al nr 
of somethingIbhad seemy'so alsothel 
which Iconceived were SUggested 这 他 
manner，Again, I exzperienced the ame 村 - 
sire to locate the image Which Canlsed tie 
thought，and thia search for the figi 
visual impression gs0Dm grew to be 3 
nature，MYy mind became automatic 到 证 
Wereyand in thecourse Of years of eoli 
almost unconseious Derformance' 工 | 
the ability of locating every time amd 天 
rule, instantly the visual imipresSiot Wi 
started the thought。Nor js this al 了 7 
not long before I was aware thatalso al 
movements Were prompted 记 the same WR 
and s0，searching，obserVing， and Verifyig 
ceontinuously，year after yeam IDaye 这 
every thought and every act of mine je 
monstrated, and do so daily, to my : 
satisfaction， that 工 am am 

dowed with power of movement'， 

responds to external stimuli beating Up 
my sense Organsy and and acts i 
Imoves accordin! f 0l 


the vision of real objects and interfered strtict 


with thought，When a word was said to me， 
the image of the objeet which it designated 
would appear vividljy before my eyes and 
mmany times 让 was impossible for me to tell 


ety, and IT tried hard to free、 


2 But for a long time 工 了 


PIG, 2 THE FIRST PRACTICAL TBLAUTOMATON” 
A machine having all its bodily or translatory miovemnenta ad the oliexatiois GE EUG SULeIGL 


meclannism Controlledl from a distanee Without Wires。 了 he crewless boatsoWl 


in the hotograpi 


ains its oOWwD motiVe DOWery DFOPeJHng- antL Steering-maehineny ant numeous QtheR Sa 


sl of Wliioh are COHtFOIletL Dy tnDSIDittl 
Jations to a cirouit Gatrried by the poat and at 


speak，A8 to the capacity for propagatiomn, 
让 could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture，Whether 
the automaton beoffleshandbone, or of wood 
and steel, 让 mattered little, provided it could 
perform all the duties required of it like am 
intelligent being， To do so, it had to haye 
anelement corresponding tothe mind, Which 
VoL.LX. 一 22. 


from aa distamee, Withol trical 
arong 二 ESaL oseil 


Would effect the control of all its movemeni 
and operationg, and cause it to 记 any 
unforeseen case that might 节 

with knowledge, reason, judi 

perienece，Bnut this element 

embody in 让 by conveying 

telligence，my 

invention 
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atom fall ea 


na 
ome hfth 
Tas been suggested， Which 
呈 controlling the move- 
ndloperations ofdistant automatons 
This Tiiiciple evidently Was applicable to 
of miachine that moves on land or in 
ter or in the air，In applying it prac- 
ttime, Tselected a boat (see 
Placed within 放 
The propeller， 


atelautomatics 
TImneans the art 


any 
the Wai 
tically for thef 
机 入 storage battery 
furnished the motive poweT. 
aven hy a motor, represented the l0como- 
ve organs。IThe rudder, controlled by an- 
other motor likewise driven by the battery， 
tooK the place of the directive oOTgans、 As 
如 the sensitive organ, obviously the finrst 
thought was to utilize a device TesponsiVe 
tozrays of light, likea selenium cell to repre- 
sent the humian eye，But upon closer in- 
quiry I found that， owing to experimental 
and other di 值 culties, no thoroughly satis- 
factory control of the automaton could be 
efected by light，radiant heat，Hertzian 
Tadiaftions, or by rays in general, that jg， 
disturbances Which pass in straight lines 
through space， One of the reasons Was 
that any obstacle coming between the obera- 
tor and the distant automaton would place 
人 和 Jig control，Another reason Was 
at the sengitive device representing the 
ye Would have to be in a definite positi 
With respect to the distant 训 3 
Daratus，and this nee 二 人 间 肖 
人 great ]imitations in ee NA 2 
全 全 e control，Stil an- 
isin TIy Important rea8on Was that， 
Singraya 让 Would he diieult 论 mot jn 
Tossible to give to th e difieult, 认 not im- 
和 晤 和 有 
er mnachi istinguishing 让 
oacuznes of thiskind。Ividently 
to an in- 
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SION OF ELEOTRIOAL ENERGY THROUGI 
RARTH WITHOUT WIRE. 
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FIG，5。 了 PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICOAL OSCILLATIONS- 
后 
ns 
Eeer one 
distant “eleetrical ogcillator”Thia cireuit，infuences affecting its sensitive organs, 了 
in responding, however feebly, to the trans- great Variety of aets and operations as 证 证 
mmitted vibrations，affected magnets and had intelligence。 It will be able to 
r contrivances, through the mediurm of course laid out or to Re 
h Were controljed themovements of the in advanee; it will De Er 
andrudder and also the operations ing between whatit ought and 8 
ther aa not to do and of or 
otherwise state 


PIG. 5 PHOTOGEAPHIG VIEW OF THE 


TIAL PARTS OF THB ELEC 


RICAL OSCILLATOR USE 


IN THE EXPERIMENTS DESCRIBED- 


inyention saw in 让 merely an automobile 
torpedo, Which Was to be used for the pur- 
poseof ilowing up battle-ships, with doubtful 
Euccess，The general impression was that 工 
contemplated simply the steering of such a 
Weasel Dy means of Hertzian or other rays. 
There are torpedoes steered electrically by 
Wires and there are Imeans of communicat- 
ing without wires, and the above Was， of 
eourse, an obvious inference，Had I accom- 
Blished Dothing more than this, Tshould have 
made a small advance indeed'， But the art 
Thave evolved does nt 
tbe chal 


0 all the inni 
ements, a8 
人 bs 人 Well 


1 
Jany， 0f an 
ci 各 diridual 


;have been impossible without hisnel 
，ture， and which，in my opinion RE 和 


to submarine and agrial Vessels. 了 TherejiSA 
tually no restriction as to the amountagee 
plosive it can carry, or as to the distaacae sa 
which it can strike, and failure is almastiia 
possible。Bnut che force of this newTiiigin 
does not Wholly reside in its destructiwees 
Its advent introduces into warfare al 
ment Which never existed before 一 冯 
machine without men as & means 味 

and defense。The continuous de ent 
this direction must ultimately IaRS RS 
Imere contest of machines without man 
without loss of life 一 a condition NTiSIWG 


好 


Teached as preliminary to p 

The future will either bear out 

these views，My ideas on this hjeata 

heen put forth with deep convictiom 和 

ahumble spirit. et 
The establishment of emaneat me 

Telations between nations Would mo ui 

tively reduee the force retarding the 里 t 

Inass and Would be the best solution 

great human problem。But will 人 
Universal peaee ever be realized 


i all d 
that 让 will. Te 二 si 沽 
记 


了 THE PROBIT 
patriotism shall De ident 
When there shall be one la 
tr one end, then the dr 
come Teality、 


THE THIRD PROBLEMY HOW TO INCREASL 
FORCE ACCELERATING THE HUMAN 
THR HARNESSING OF THE SUN'S 1 


TH 
MAS 


NERGTY。 


OF the three possible 8olutions of the main 
problem of increasing humamn energy, this is 
by far the most important to consider, not 
only because of its intrinsic sign 这 ace, bt 
also because of ji intimate bearing on all 
the many elements and conditions W hich de- 
termine the movement of humanity，In order 
to proceed Systematically, it would be Deces- 
sary for me to dwell on all those considera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution，and 
Which have led me， Step by step, to the re- 
sultsI shall now describe。 As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made， of the chief 
forces which determine the onward move- 


be of advanta 
in idle 


ge, Darticularly in 
of that hypathetici 
hich, a Xplained in the 上 
ure of human energy; 
Specifically here, as | would desire 
Would lead me far beyond the se of t 
Dresent Subject，Suffice 让 to tbat th 
Tesultant of all these for 
the direction of reagomn whi h, therefore, de- 
termines at any 人 ime, the direction of humam 
This i to say that every e 作 ort 
Which jg scientifically applied， rational use- 
fl or practical, must be in the direction 过 
Which the mass 认 moving，The practical 
rational Iman, the observer the man of busi- 
ness，he who Teasons， calculates，or deter- 
mines in advance) carefully appjies his effort 
80 that when coming into effect it will be in 
the direction of the movement Inaking 这 
thusg most e 全 cient， and in this Knowledge 
and ability lies the secret of jhis Success- 
也 very new fact diseovered，every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
Son, affects the same and, therefore, cehanges 
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PIG. 9。 EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
人 GREAT ELECTRICAL MOVEMENT， 


The ball showa in the photographt covered witlta polishei inetallie coating oftwenty squaret 
hee,TeDRESCHS at ae CSERWEOE GEiee 人 ci 证 TS se 


Fi fa Di Opening thromgb Which the electrieity en esetpe before iling the 


TeserVofr。'The quaantity 


of electricity set in mioveIment is so Sreat that athougl Imost of 让 eseaupes thron sh the Ti 让 
全 全 区 圾 nova 
fiowing (fts is evident frorm the diseharge escaping On the top of the ball) one hundred and fty thou- 


Sandl times Der second 


the qirection of the movement，which, how- 


the morning， 
mote that all 


Steam-poWer; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our o 值 ce building, the cars 
that carry US there, are all driven by power; 
iall our daily errands, and in our very life- 
pursuit，wWe depend upon 计 ; all the objeets 
We gee tell us of it; and When We return to 
our machine-made dWelling at night, lest we 
should forget 让 all thematerial comforts of 
our home, oOUr cheering stove and lampb, re- 
mind ushowmuch we depend bn power. And 
when there is an aceidental stoppage of the 
machinery，when the city is snow-bound， or 
thelife-sustaining movement otherwise tem- 
Porarily arrested, we are affrighted to realize 
1 


THE PROBLRM OF 


id theorieg， co 
moved by a for 
movement :iniitha 末 5 
and applying the SimDlE 
ics to the analysis of 
ived at these Solutiong， 
: that they were taught to me 
childahood。These three Words 
Y-notesof the Ohristi 


eujatior dering man 
Ti 
inexplicable 
mechanical Done 
rinciple 
princi 
the sam 
only to re 
in my 


ment，The; e 8olutiong 
Which are po at great Problem, 
and all of them have one object，one end 
namely， to inerease human energy， When 
We recognize this，wWe cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
Teligion is and in what a marked contrast 让 
stands iD this respect to other religions。 
下 斌 unmistakably the result of practical 
experiment and scjentifie observation which 
have extended through ages，while other 
religions seem to be the outeome of merely 
abstract reasoning. Work， untirin 多 ge 他 ort， 
usefuland accumulative, with periods of Test 
and recuperation aiming at higher e 全 ciency, 
is its chief and eVer-recturring command. 
Thus we are inspired both 7 Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind，Thig 
Imost important of humamn problems I shall 
mow Specifically consider, 


THB SOURCPR OF HUMAN  BNERGY--THR 
THRER WAYS OF DRAWING PNERGY FROM 
THE SUN. 


Tattling nojge of 

m 如 e street; We 

feel smell and taste; and we think of all 

his， And all t 这 Imovement from the SUrg- 

ng of the migbhty ocean ! 

Enent concerned in our thought, has but one 
0Ommon cause。 All thig eneTgy 


Tom one single ce 
he sun。 Ti 
1 The 
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of man more of the sun'a energy。We honor 
and TeVere those great men Of bygone times 
W,1086 narmes are jinked with immortal 
achieyementg who have proved themaselves 
benefactors of humanity 一 the rejigious re- 
former with hi Wise maxima of jife，the 
Phil SODher with his deep trutha, the mathe- 
Datician With his formulzp，the Physicist 
With his ]aws the diacoverer with 下 过 Trin- 
ciples and secrets wrested 人 om nature the 
artist with his forms of the beautiful; but 
Who honors jhim,， the greatest of al], 一 whbo 
Can tell the name of him, 一 who first turned 
to use the guns eneTgy to save the effort of 
Weak felJow-creature? That was mam's first 
act of scientifie Philanthropy，and its con- 
Sequenceg have been jncalculable, 

From the very beginning three WayS of 
drawing eneTgy 他 om the Sun were Open to 
Zan， The sayage, when he warmed his 位 ozem 
jimbs at a fire kindled 训 50me Way, availed 
himself of the energy of the sun stored 
训 the burning material， When he carried 
3 bundle of brancehes to his cave and burned 
them there, he made use of 


the atmosphere 
can be no douh 
Way，、A_ fire, 
the savage to 3 
He then very 
carrying the 
he le 
Swift current 
pment that prog- 
the same order. 
gy stored in wood 
aking，fuel，led to 
a great stride in 


to that subtle move- 世 


01d process in 
此 utilization of 
inmi; and,thir 
es of electrical 
thatever way 
atb their practi 
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three lines', 

tpnesai by a cold pro 
setrical energy in am 
人 mer，Wwe shall 
Dis energy 
If we are 
Y 他 om the am- 


j 
Ti need both in the 


Shall neet 


ission 
jndustrial scale，we 8 
ct ia to 二 Extensively electric gene- 
ne iniore iron， 人 Whatever we may 
二 on Will probably be the chief means of 
omplishment in the near future, Dossibly 
GEeSo thanin the past， 了 ow long its reign 
JE 人 cult to tell for even now alu- 
二 ]00ming Up as a threatening com- 
ER But for the time being，next to 
g new resources of 人 让 is of 
greatest importance to make inprove- 
in thbe SRSHGCS naitilization of 
Great advances are possible in these 
idireetions, which, 计 brought about, 
enormously se the useful per- 


HUMAN PERFORMANCE 一 ENOR- 
IN IRON MANUFACTURE. 


important factor in 
eontrlbutes Imore than 


nent，So general 
0 intimately is 


of iron be represented hv 
sghould not think 让 ex 
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Inffue 
mL 名 8 baueieag 


ve jmpelling fore 吐 吉 
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of these tw 
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i] peaee, 地 


lts， at， 
timate tbe elfe 
雇 the positive d 
by the di 
Which 


tr 


for SUDTemacy ationg 二 


tuzmed into healthful，ever activa 和 
ductive comm ii 机 敲 耿 
Positive imipelling force due to iron en 
mmeasurea hy tbe sum of those twO mo 
Which gjxteen 一 二 at is，thi FEOvEDI 
liave four times its 权 
ample ig，of coursey merely intendeil ts 时 
an iea of the imnmense inerease 这 旋 cU 
Jerformance of mankind which Wong 
from a radical reform of the iron indmugt 得 
supplying the implements Of waETaneas 
人 similar inestimable advantage 记 好 
Saving of energy available to man Wou 下 
be secured by obviating the great Waste 叶 
coal Which js inseparably connected with 节 
present methods of manufacturing iron 画 
Some countries，as in Great Britain 
hurtful effects of this squandering of 看 避 
are beginning to be felt，The Drice of cj 
18 constantly iising， and the poor aremt 且 
to suffer more and more. Though We 
Still far fom the dreaded “exhaustion of 
coal-fields,” philanthropy commands us 二 
inventmovel methods of manufacturing 这 大 
Which will not involve such barbarous Was 
of this valuable material 位 om which Wai 
Tive at present most of our energy、 姜 运 蚜 
duty to coming generations to laave 


Present Value 和 ea 员 


tstore of energy intact for them。 or at 


not to toueh 这 until We shall have Derfv 
ocesses for burning coal more eicia 
hose Who are to come after US il 
吕 We do，Wre should he 
e iron We 
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JMUNIUM 
AGE OR ALUMINIUM 
坦 CreF JRDUSTRY 一 THE GRI 


IIZING POTENCY OF THE NEW METAT'- 


DOOM OF 
和 CGIVI- 


dvances made in iron of late 


ve airived Virtually at the limits 


af improvemen 
Very mal 


We cannot hope to in- 
se ile strength， 
icity, hardness, 
et tomake 放 mu 
认 magnetic qnalities、 More Tecentiy ano- 
查 ble gain WaS ecured hy the mixture of a 
Smiall percentage of nickel with the iron, but 
ot much room for further advance 


种 ere is mn 0 1 
5 this direction，New discoveries Imay be 


，but they cannot greatly add to 
the valuable properties of the metal, though 
iey may considerably reduce the cost of 
aaufacture，Theimmediate future of iron 
这 SSUred ty its cheapness and its unrivaled 

ii id imagnetic qualities. These 
esuch that no other product can comhete 
而 而 二 OoOW Butthere can be no doubt that, 
aa time not Very distanl, iron, 记 many of 

mow Uncontested domains， will have to 
he scepterto another: the coming age 
ethe age of aluiminium。 It is only sev- 
Eince this Wonderful metal Was 

da Ey 双 oehler and the aluminium 

SCcarealy forty years old, commands 

attention of thbe entire World. 
dg has not been recorded 记 
fion before。 Not long 

old at the fanciful price 
dollars per poundi to-day 

Y desired amount for as 

the time is not 
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而 58 abaolutely unayoil， 
本 
WwWill be the 8 
dustry 
Eethe 
hope of recovery 
conyYey an electri 
ium wires th 
iminium castir 
domestic and of 计 
chance of Y cormpeting 
训 吉 tial Toductio 上 f 全 二 
minium cannot but be fatal to 运 测 负 
the progress of the former Wi 汪汪 8 
Unieheaked, for， as it ever hanpeaaj 
cases，the larger industry Wil 二 
smaller one: the giant copper 吉 tree 所 和 
control the pygmy aluminium intereats 
theslow-pacing copDer will redcethel ad 
Bit of anmininm，This will ol dg 交 间 
avoid, the impending catastrophe. 和 

Aluminium，however，will not stop 
downing copBer， Before many 7eai 性 
Tasscd 让 will be engaged in a fareestragaa 
with iron and in the latter 证 Wall fnal 曾 
adversary not easy to conqUer。 Thejssua 
the contest will ljargely depend on Wetiar 
iron shall be indisFensable in electric 7 二 
chinery，This the future alone can 目 
cide. The magnetism as exhibited 远 放 
is an jsolated phenomenon in nature。WEa 
让 ia that makes this metal behave so ai 
Call 了 different from all other materials 
this respect has not yet beer ascertaine 由 
though many theories have bean suggestei 
As regards magnetism, the Imelecujles of th 
Various bodies behave like hollow tesm 
partly flled with a heavy fiuid and bala 
in the middle in the manner of as 


Copper hana 


THE PROBLEM OF INCRE 
thie adyantages it ofrers are only ， 
So long as we Use feehle mar 


Treat mr 

ts wii be obt 
without it，In fact, I have 
electric transfommers in which 
einployed，and Which are 
forming ten times as much 
of Weight as those with iron。 This regult 
attained by using elect Currents of a Very 
high rate of Vibration，produced in_ novel 
Ways, instead of the ordinary currents nowW 
employed in the industries， 工 have also sue- 
ceeded in operating electric Imotors without 
iron by sueh rapidly Vibrating currents， but 
the results,so far,have been 
obtained with ordinary motors constructed 
of iron，although theoretically the former 
should be capable of Derforming incompa- 
Tably more Work per unit of Weight than the 
latter。，But the Seemingly insuperable 出 i 合 - 
culties Which are now in the Way may be 
Overeome in the end, and then iron will be 
done away with， and all electric machinery 
Will be manufactured of aluminium, in ajl 
probability，at prices Tidiculously low。TDis 
Would be a severe, 放 not a fatal, blow to 
iron。JIn many other branches of industry, 
a8 8hip-building，or wherever lightness of 
gtructure is requjred，the progress of the 
De metal will be much quicker。For such 
uses 让 is eminently suitable, and is Sure to 
SUpersede iron sooner or later. . 歼 ihighly 
probable that in the coturse of time we Shall 
be able to give 让 many of those qualities 
Which make iron so valuable. 

While 计 ig impossible to tell when this 

industrial revolution will be consummated,， 
there can be no doubt that the fatnre be- 
longs to aluminium，and that 各 times to 
come 诈 Will be the 人 2 0 
humanm performamnee。 工 加 
| 8 greater by Tar than those of any 

estimate civilizing 


gnetic 
ainable 
dy produced 
1 no iron is 
eapable of per- 
Work per poundl 
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Ure human Progress。 
akes 诈 far more easy 
bs manufactured，By 
让 will revolutionize 
识 faeilitating tr 
1 add enormousl 
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] 让 wil 


By rendering 
He Dest ieang 


iferiorto those 


ZEPFORTS TOWARD OBTAINING MORBE ENERGT 
PROM COAL 一 THPE BLECTRIC TRANSMIS- 
SION 一 THE GAS-ENGINE 一 THB COLD-COAL 
BATTERY- 


工 REMEMEBER that at one time Iconsideredl 
the production of electrieity by burning coal 
in a battery as the greatest achievement to- 
Ward advancing eivilization，and Iam SUT- 
rised to find how mueh 

of these subjects has 


efeiently 
makeshitt， 


THE CP 


ieral 
met 


ive-pOW 
EN miotable success has 
the alternating-current 


Wer-trangmission marks 
available 
trical 

-obtained from 
ianet gain to 
more effective as 1 
mditure of hurman e 任 ort, and as 
t of all known methods of 
energy from the sun contributes in 
to the advancement of civiliza- 
ectricity enables us also to get 
miuch more energy than Was 
各 the old ways. Instead of 
贡 e coal to distant places of 
m We burn 让 near the mine， de- 
city iD the dynamos， and trans- 
to remote localities，thus 
saving， Instead of 
ia factory in the 


7 steam-power and 
En this manner 让 
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would do 
terially 
of the liners 

Sti more 
人 rom coal hy 
tbhe econor 
TDrobahlytwice+ 
The introduetio 
Tinuch facilitate 
gas industry 
eleetric light more 
ttiljzed for heatir 
Doges，In 
和 close to h < 
to distant Place mption a canrg 晤 
RU0th in theco5tOfH EC 
andl in utijization of the energy 0 
being thua effected，In the presett si 贡 
the Imechanical and electrical arts 志 二 
iational way of deriving energy 人 om ea 
evidently to manufacture gas close 浊 
coal store, and to utilize it, either on the 
OF elsewhere, to genierate electfricity 机 上 
dustrial uses in dynamos driven 二 后 
engines- The commercial suceess of aa 呈 
Plant is largely dependent Upon tbe Ji 
tion of gas-engines of great nominal horse 
power， Which, judging from the Keen actyig 
识 this field, will soon be fortheoming、 瑟 
stead of consuming coal directly， as stal 
ga8 should be manufactured from 让 a 击 
burned to economize energy. 

But all such improvements cannot be 
than 了 assing phases in the evolution towa 
Something far more perfect, for ultimat 
We must succeed in obtaining electri 刘 
位 om coal in a more direct way,involving 鹃 上 
great 1088 of its heat-energTy- Whether oa 
can be oxiqized by a cold Drocess 二 sx 轴 和 
question。 Its combination With OXYSeD 
WayS eVolves heat and whether the eng 
of the combination of the carhon With 
外 element can be turned dire 


anergy has not yet 
ditions 


5f cc 


THE PROBLEM OF IN 
such positive methods as 
available j 
problems 
arrived at thro 
through ded 
will soon come 
will be 

out beforeh: 
arriving ata de 
structive。、The cold-coa 


those whieh 
nt of many JJ 
， 证 pogs 让 


7 would give 
development， 
to a practical fy- 
ormously enhanee 


automobile, 
these and many other problems w 记 这 中 


ter solved, and in a_ more scientifie 
by a light-storage battery. 和 


了 ENERGY FROM THE MEDIUM 一 THE WINDMILL 
AND THE SOLAR BNGINE 一 MOTIVE POWER 
EROM TBRRESTRIAL HEBAT 一 ELECTRICITY 
FROM NATURAL SOURCES. 


了 ESIDES fuel，there is abundant material 
from which we might eventually derive 
Power，An immense amount of energy is 
locked up in limestone，for instance，and 
machines can be drivenl by liberating the 
carbonic acid through sulphuric acid or 
otherwise。 工 once constructed such an en- 
gine, and it operated satisfactorily。 
But，whatever our resources of primary 
energy may be in the future， we must' to 
be rational，obtain 让 without consumption 
of any Imaterial，Long ago I came to this 
conclusion，and to arrive at this result only 
two Wayg, as before indicated, appeared DOs- 
gible 一 either to turn to use the energy of 
the sun stored in the ambient medium， oO 
to transmit, through the medium, the sums 
energy to distant places 位 om some locality 
Where 话 was obtainable without coni 
tion of material，At that time Ia 
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才 中 and bnde 
hat 有 WRYe- 
on have as amle ut en 人 

ng commereially with the 

allowing 昌 7 局 the better ma- 

和 全 oba 6 人 6 Saab 
W ind-power has been, in 4 和 
证 全 基 Value to man， 征 Yor 2 mg else 
ifor enabling him to cross the seag and 

18 even now a Very jmportant factor in 
travel and transportation。 But there are 
great limitations in thi idaeally simple 
method of utilizing the sums energy，The 
mmachines are ]arge for a given output, and 
thepoweris intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

人 far better way， however，to ohtain 
poWer would be to avail ourselves of the 
Sun's rays, Which beat the earth incessantly 
and supply energy ata maximtum rate of pvVer 
four million horse-poWer per Square Imile- 
Although the average energy received Der 
square mile in any locality during the year 
识 only a small fraction of that amount, yet 
an inexhaustible source of power would be 
0pened up by the discovery of some e 伍 cient 
Inethod of utilizing the energy of the rays. 
The only rational way knowmn to me at the 
time when I began the study of this subject 
Was to employ some kind of heat- or ther- 
Imodynamic engine, driven by a Yolatile fiuid 
evaporated in a boiler by the heat of the 
Tay8. Butcloserinvestigation of this method, 
and caleulation Rs that, 人 
ing the apparently vast amount of energy 
二 和 刘 六 计 the sumS rays，only a small 
fraction of that energy could be actually 
utilized in manner，Furthermore，the 
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Itis po 
而 1 be, 识 time， othe 
0pened UP, of which Y 
Dow，We may even find w 
forces such a8 magnetism or grar 
driving machinery without Using any 0 坟 
means，Such realizations, though Jig 吨 交 
Probable，are not impossihle，An eva 
W 计 best conVey an jdea of what We can 砚 
to attain and what We can mever attil 
Jmagine a disk of some homogeneous Tiat 
Tial turned perfectly true and arTanged 记 
turn 训 frictionless bearings on a horizon 如 
shaft above the ground.，This isk, being um 
der the above conditions perfectly balanci 
Would rest in any position。Now, 让 过 了 0 二 
ble that we may learn how to make sth 
disk rotate continuously and perform Wug 
by the force of gravity Without any fat 
effort on our part; but 让 is perfectly 二 
possible for the disk to turn and to do wo 上 中 


So it aaft， havej 
08，from Which tar 
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unacquainted with 


at a 
让 疏 光 solution 
denarture fromn the methois it 
hag to be made，The windmnii 0 
ine, the engine driven by terresfras 请 
和 in the after 认 ] ea 
obtainable。Some 
ered which would 
energy 
the medi 
available 
the ways 


meant Virtually 了 
inanimate mecha 
to cool a portio 
temperature of 
hy the heat a 
interested me 
being could do 


Was ij j 
8 让 not Jossible to Tealize a similar 
Tiecesgarily going to a 
elye for the sake of illustra- 


DLAGRAM 5 oOBTAIVING PNBRGY FROM TIE 
AMBIENT MEDITM 


二 medinnn with Jitte ent 了 五, 妃 amhbient mediarm 
mneh energy; 成 R 梢 of 条 See 


tion，an inclosure 也 as 训 ustrated in dia- 
gram 六 such that energy could not be 
transferred across 计 except through a chan- 
mel or path DO and that by some means or 
other, in thig inelosure a Imedium Were main- 
tained which would have little energ 站 and 
that on the outer side of the Same there 
Would be h， Ordinary ambient medium With 
Imuch energy> Under these assumptions the 
energy Would How through the path O, as in- 
dicated by the arrow, and might then be con- 
Yerted on its passage into some other form 
of energy. The question Was Could such a 
condition be attained? Could we produce 
artificially such a “sink ”for the energy of 
the ambient medium to How in? Suppose 
that an extremely low temperature could be 
Taintained by some process in a given Space; 
the surrounding medium would then be com- 
pelled to give of heat which could be com- 
yerted into mechanical or other form of en- 
ergy, and utilized. Rn Such a plan, 
We should be enabled to get at any point of 
the globe a Ri of energy， 
ay and ore than this，reasoning 
让 忆 让 would seem possible to 
cireulation of the mediumy 

the energy at a very rapid 
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叶 songequently， 

W level and，consequen 。 
Tt er VE 
juat as So we are able to jet 2 
mn to the se sa travel up into the 
fm Heat ab like Water | 
ONEIRRAOONRTHoWing own andlif we had 
wm 本 训 whether We could derive 

ny 0 the mediunm by means of a the 
jj 0 deseribed, it would be dis- 
NA mn we produce 
四 本 人 省 and 

i i ortion 0| 

is 0 冯 fow in continually? To 
is Each a sink'”or “cold hole,” as we 
呈 ht Sa in the medium, would be equiva- 
Tantto Producing in the lake a space either 
nipty or iled with something much lighter 
Han Water ， This We could do by placing in 
THEISKe a tank and pumping all the Water 
ut of the latter，We know, then， that the 
Water 这 allowel to fow hack into the tank, 
Woula theoretically, be able to perform ex- 
actly the same amount of Work Which was 
sed in pumping 让 out but not 日 bit more- 
isSegquerntly nothing could be gained in this 
of first raising the Water 
and then letting it fall down。This would 
ithat 这 is impossible to create such a 
gink in the medium。But let us reflect a 
Heat, hough following certain 
laws of mechanics，like a fuid，is 
上 ti energy Which may be con- 


| analogy complete and true， 
assurme that the water， 
tank, is converted into 


ted for the ht 


id 
d not know 


Thia wonld 
tive powe 
absolutely 


al way of obtain 
of 

Procegs Of heat 

ntly Some he 


if 
Ti OUF Ti 
Will arTi 
and a gradliial z 
will take 岂 
pumping out， But 6 人 ently th 
]ess to Pump out tban Hows in， 
Words，]ess energy will be need 
刀 in the initial conglit 
by the fall and this is to say 全 
energy will be gained 'from the 
What inot converted in fowing down ea 
just be raised up with its own energy, ai 
What is converted is clear gain。 Thag the 
Virtue of the Drinciple I have diseoveredl 了 
sides Wholly in the conversion of the energ 
on the downward How-. 


FIRST PFFORTS TO PRODUCE THE SBIFEEE 
JING ENGINE 一 THE MECHANICAL 0SOIEL 司 
TOR 一 WORK OF DEWAR AND TINDRE 
LIQUID AIR, 


了 AVING recognized this truth，I began 记 
devise means for carrying out my jea 
and, after long thought, I finally coneeiyat 
a combination of apparatus which sho 有 
make pogsible the ottaining of power from 
the medium by a process of contintuous co0 且 
ing of atmospheric air。This apparatus 名 
continually transforming heat into Imechamr 
icalWorlkstendedto become eolderandeahili 
and 这 让 only Were practicable to reacha 
low temperature 划 人 Imanner'， 的 
eat could be produced， 
the medium. 

to the 地 


号 


THBE PROBLEM OF 
vestigation 
caleulation， 
aimed at could 
cal manner by ( 
识 the beginning 


he Prineiples involved anad 
showed that the xesult 
of be reached ii al iag 人 ie 
rinary machine 


《 )e of engine 

tur ne whieh at 
Detter chances for 日 
ee lea，Soon I found how- 
ever' that the turbine, too， Was Unsuitable 
Bot my eaneJusions Showea that iTSRH 
of a peculiar kind could be brought to a 
high degree of Derfection the Dlan [had econ- 
ceived Was iealizable, and Tesolved to Dro- 
ceed with thedevelopment of such an engine， 
the primary object of which Was to sectre 
the greatest economy of transformation 
of heat into mechanical energy， A charac- 
teristie feature of the engine Was that the 
Work-performing piston was not connected 
with anything else, but was Perfectly free to 
Vibrate at an enormous rate。The mechan- 
ical dificulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow Progress，This 
Work was continued until early in 1892, when 
I 工 went to London，where I saw Professor 
Dewarsg admirable experiments with liquefied 
gases. Others had liquefied gases before, and 


Seemed to offe 
ion of the idea 


notably Ozlewski and Pictet had performed 
creditable early experiments in thig line, but 
there Was such a Vigor about the Work of 
Dewar that even the old appeared new，His 
experiments showed, though in a way differ- 
ent from that 工 had imagined, that 让 was 
possible to reach a very low temperature by 


transforming heatinto mechanical work, am 
Ireturned, deeply impressed with what TIhad 
8seen, and more than ever Convinced that my 
了 lan Was practicable，Tbhe Work temporarily 
interrupted was taken up anew and S00n 工 
had in a fair state of perfection the engine 
Which I have named“the mechanical o8cil- 
lator'” In this machineIsucceeded in doing 
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mech， 


203 


JIn the Drocess 
ved 这 攻 


a such machines existed。 The 
mechanical oscillator Was the 人 rat ele- 
Iment of this combination， and haviag per- 
fected this, I turned to the next) Which was 
an air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oscilator， Similar diffieulties in the con- 
Struction were again encountered, but the 
Work Was pushed Vigorously，and at the 
cloge of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
Virtually to any desired pressure，incom- 
parably simpler smaller and more e 全 cient 
than the ordinary。 工 was jnst beginning 
Work on the third element， wbich together 
with the first two would give a Tefrigerating 
Iachine of exceptional e 任 ciency and sim- 
plicity, when a misfortune befeli me in the 
burning of mylaboratory, which erippled my 
labors and delayed me。 Shortly afterward 
Dr, Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that 让 was practicable to proceed with 
the cooling until liquefaction of the air took 


dplace，This was the only experimental proof 


Which 工 was stil wanting that energy Was 
obtainable from the medium in the manner 
contemplated by me. 
Theliquefactionofairbya self-coolingpro- 
cess Was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 
d 


] to the powerful work 
tehman，。 Nevertheless, 

mortal achievement，The 

quid air has been carried 

rs in Germany, on a scale 

in any other countzy,and 

ct has been applied for a 

Muceh was expected of 

but so far 让 has been 
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das a refrigerant it 这 

全 temperature 18 Un- 

low。 It i 2 人 

3 VeIy ljow tem ra 相 
ne 和 这 全 让 takes coal to 
届 仙 cold，、In oxygen manufacture 刘 
本 和 compete With the _electrolytic 
0 or use a8 an explosive it is Un- 
汪 。because its low temperature again 
ES 证 to a small e 伍 cienecy， and for 
Totivepower Purposes its cost is still by far 
tai of interest to note how- 
2 that in driving an engine by liquid air 
acertain amount of energy may be gained 
站 om the engine, or stated otherwise, 位 om 


ientmedium Which keeps the engine 
0 下 two hundred pounds of iron- 
Castingiof the latter contributing energy at 


ate of about one effective horse-power 
呈 me hour。、But this gain of the con- 


Sner 这 ofiset by an equal l088 of the 
producer. 


cal details are still to be perfected 
iiieultieg of a different nature to 
red and Tcannot hope to produce 
ing machine deriving energy 位 om 
it medium for a long time yet 
i expectations should material- 
circumstances have occurred 
zetarded my Work of late，but 
0n8 the delay was beneficial. 

ons Was that 工 had ample 

at the Ultimate possibili- 


industrial sealv 
Du 
View. 
ditions thr 
ahbigh insul 
ties，and 
any amount 
而 值 eulties im 
tion of thi 
transmitting 
Were seeming 
sures of many milliong of 
Tiroduced andl handled; gemer 
of a novel kind, c 
jimmense electric 
Yented and perfected, and a eol 
against the dangers df the Ti 
ent ha to beattainea in 让 EL 
it Dractical introdaetion ou Te 
thought of ， All this could not be done 
few Weeks or months, or even years 站 
Work required patience and constant 入 
cation， but the improvements came th 
Slowly。 Other valuable results Weta 
ever, arrived at in the course of 节 计 ]ong- 
continued work, of which Ishall endeavortn 
give 3 brief account， enumerating the ah 如 
advances as they were successivejy efeetel 
The discovery of the condueting TroRE 
ties of the air, though nexpected, Was on 
a natural result of experiments ip aspecal 
field which I had carried on for some Tea 
before，It was, I believe, during 1889 1 
certain possibilities offered by extrem 呈 
Tapid electrical oscillations determined ia 
to design a number of special 也 
adapted for their investigation. 
the peculiar requirements, the constmuei 
of these. machines Was Very di 便 cult， 3 
consumed much time and eftort; hut 


could ney 
ia disc hich T 下 be 民 
I ouae 人 at made chanealia 
at undler_ certain 
ospherey Whichesetai 
Un 昌 


7 B 
way 0f 8 Tractical 由 
the 人 1 陋 


THB PROBLEM OF 
developed to sueh 
formaalegitir 
of medioal 


wit 


mn extent that 
lmportantde 
MnY resulta 


证 now 
partment 
oug 
oscillations， and ma 
5 fthen ean now 他 
thein meang Istiliee 
how nine yeals ago 
of a powerful jindue- 
)0dy to demonstrate 
j ety the comparative 
of Very rapialy yibrating elet 
trie currents，and 工 can still recall the a8- 
tonishment of my audiencee. 
Undertake, with much less abprehension than 
JIhadint transmit through 
my body with such cuzrents the entire elec- 
trical energy of the dynamos nowW Working 
at Niagara. 
power， 工 have produced electrical 
tions Which were of such jntensity that 
When circulating through my armas and chest 
they have melted wires Which joined mm 
hands, and still I felt no inconvenience，T 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal，and even objects of an electrieal 
Tesistance specijfically greater than that 0 
human tissue，brought close to or Dlaced 
Within the loop，were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and yet into thjs Veryspacein 
Which this terribly destructive tuzmoil Was 
going on I have repeatedly thrust my head 
without feeling anything or experiencing in- 
jurious after-effects. 

Another observation Was that by meangs of 
Such ogscillations light could be produced 识 
a novel and more economical manner, Which 
Dromised to lead to an ideal System of elec- 
tric iumination by Vacuum-tubes，dispens- 
ing with the necessity of renewal of 1amps 
Or incandescent faments，and Dossib]y 
al80 With tbhe usge of wires in the interior 
of buildings， he e 全 ciency of this light 
训 creaseg in Droportion to the rate of the 
08cillationg， and its commmercial SncGes8 jg 
terefore, dependent on the economical Dro 
duetion of electrical Vibrations of tramseei 


t that tmey 
these 
exXperimente und 
readily perro 
menmiber witl 
T passed th 
tion-coil throi 
before a 


harge 
h my 上 


08cijlla- 


At in this 
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manner only we 

起 nergy me 8mall al 

Dave bee 


at 3 degree the applianees， 


inee my frst demon- 
1 before a scientifie 


I would now 


forty or fifty thousand horse- kj 


onstrating the practicability of 
of ftransmission，the thought 
naturally occurred to Ime to use the earth as 


了 3 conduetor, thus dispensing with all Wies 


Whatever electricity may be 让 证 a fact 
that 过 behaves ]ike an incompressihble fiuid, 
and the earth Imay be looked upon asg an 
jmmense reservoir of electricity，Wwhich，I 
thought could be disturbed effectively by a 
了 properly designed electrical machine。Ac- 
cordingly, my next efforts were directed to- 
Ward perfecting a special apparatus Which 
Would be highly effective in Creating a dis- 
turbance of electricity in the earth。 The 
Drogress in this new direction was Deces- 
Sarily Very slow and the Work discouraging， 
untilIfnally sueceeded in perfecting a novel 
kind of transformerorinduction-coil particu- 
larly suited for this special purpose、That 让 
i practicable, in thia manner not only to 
transmit minute amountsofelectrical energy 
for operating delicate electrical devices, as 工 
contemplated at fst, but also electrical en- 
ergy 训 appreciable quantities will appear 
们 om an inspection of Fig、 4 (see p. 1S6)， 
Which ilustrateg an actual experiment of 
thig kind perforzmed with the same apparatus. 
The result obtained was all the more re- 
Immarkable as the top end of the coil was not 
connected to a wire or Plate for magmnifying 


the effect. 


OF 
攻 ESS ”TELEGRAPHY 一 THE SECRET 
EN JIN THE HERTZIAN INVES- 
TIGATIONS 一 人 A REOEIVER OF WONDERFUL 
SENSITIVENESS. 


he frstvaluableresult ofmyexperiments 


latterlineasystem of telegraphywith- 


out Wires resulted Which Idescribed in two 
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的 February 
jenti es in Februar' 
Sentiie ee 893， t ia me- 

Yustrated im dia- 


] arrange- 
it then， 
ate8 


lastie Walls' Which is supposed to be closed 
and filed with ua light and incompressible 
finid。 By striking repeatedly one of the 
rongsof the tuning-fork 媚 the small piston 
below would bevibrated, and its vibrations， 
transmitted through the ftuid，would reach 
the distant fork 帮 ,which ig“tuned”to the 
fork 加 or stated otherwise, of exactly the 
aame note as the latter，The fork 玉 would 
0OW he set Vibrating, and its vibration would 
intensifted by the continued action of the 
fork 严 until its upper prong, swing- 
out would make an electrical connec- 
th a stationary contact ex starting 
Imanner 8Ome electrical or other ap- 
Which may be used for recording 
In thia simple way Imessageg 

ged between thetwostations， 
provided for this 


the distant vertieal receiving-wWire 硬 S 己 
exciting corresponding electrical oscilatiomg 
in the same，Jm the latter wire OF cireu 计 志 
included a sensitive device or receijyeF 而 
Which is thus set in action and madeto mJ- 
erate a Telay OF other appliance。 了 achsia 
tion ia,of course, provided both with a SOtoe 
of electrieal oscillations and a sengiti 
receiver 以 and a simple provision 二 坪 吉 
for using each of the two wires alternatejy 
to send and to receive the JInessages. 

The exact attunement of the two ciredi 
gecures great advantages, and, in acf 请 
essential in the practical use of the System 
Im this respect Imany popular erTorS 
and, as 3 rule, in the technical Teports 
this subjeet cireuits and appliances are HE 
scribed ag a 作 ording these advantages When 
位 om their very nature 证 证 evident ti 
this iimpossible。 In order to 二 
best resultsj ial e 


卫 ROBLTLBM OP 


1 Pig, 二 (PT187) WIISD 
ed 二 放 nota' Which 二 而 
eribhed thege simple inejples 
vithout wirea Ji haveihag 人 re- 
on to note that the identical 
人 eentg have been 66d 
the ev )elief that tbe signals are 'be- 
ing transmitted to considerable 
风 “Hertsian ”Tadiations， Ph 这 和 
of many misapprehengiong to Wh 
vestigations of the lament 
given lise。 About thirty 
Maxwell，following 
periment made by 
y simple 
connected light， 
eal phenomen 
all due to vil 
fhuid of inconcei 
ether，No experi 
rived at until 也 


istra 
eiently 
Sine 
of telt 
Unent wm 
featu 


only one 


st have 
arS ag0 
ive 8 
evolyed 
imately 
electri- 
S being 
thetical 
led the 
WaS ar- 
Stion of 
eriments 
exftraor- 
deyoted 
his old- 


exXperi- 

oOVered . 
Repeating his experiments and reaching 
different results，I ventured to point out 
this oversight。 The strength of the proofs 
Drought forward by Hertz ip Support of 
Maxwell's theory resided in the correct esti- 
Iate of the rates of vibration of the cireuits 
he used， But I ascertained that he could 
mot have obtained the rateg he thought he 
Was getting，The vibrations with identical 
apparatus he employed are, as 3 rule， much 
Slower this being due to the Dresence of air, 
Which produces a dampening effect upon 3 
rapidly vibrating electric eircu 这 of high 
Pressure as a fhuid does upon a Vibrating 
tuning-fork。 工 have, however， diseovered 
Since that 讲 
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communication to 
earth 


chiefty on 
hi 放 could 


distanceg 


h the in- ee 有 


With 
then at 


This light- 
the earth's 
many as twenty thousand 
全 mes per Second，the rotation in these 
了 arts being opposite to what 刘 Would be 训 
the southern hemisphere, while in the Tegion 
of the magnetic equator 让 should not rotate 
at al]]，In its most sensitive state， Which is 
difieultto attain, it js Tesponsive to electric 
or magnetic infuences to an incredible de- 
gree，The mere sti 丰 ening of the museles of 
the arm and consequent slight electrical 
change in the body of an observer standing 
at some distance from it，will perceptibly 
affectit。、When in this highly sensitive state 
诈 igcapable of indicating the slightest mag- 
metic and electric changes taking plaee 
the earth，The observation of th onder- 
名 1 phenomenon impressed me stronglythat 
communication at any distance could be 
easily effected by its meai 


IENSB BELECTRICAL MOVEMENTS 一 THE 
RESPONDS TO_ MAN 一 INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my efforts upon 
0 task， though it involyed 


THBE CENTURY 


208 


reat sacrifice， 


the difieulties to be mas- 
TDilalhope to con- 
after years of labor。 下 


Sammate 让 only r Work to which I would 
二 沁 这 人 myself Dut 

ed 二 conviction that my energies 
Rn Ootbe mnore usefully employed: for 
eolo nosa that an e 般 cGient apparatus for 


reel 人 
ion of powerful electrical oscilla 
bspPTORISaS esed for thbat sbecilie pur- 
WaS the Key to the solution of other 

mosti important electricaland, in fact, human 
oblems，Not only was communication， to 
Edistanee Without Wires Dossible by its 
means, but, likewisey the transmission of en- 
ERin great amounts， the burning of the 
imospheric nitrogen， the production of an 
Hicient iluminant, and many other results 
Ofinmestimable scientific and industrial value. 
IEinally, however I had the satisfaction of 
accomplishing the task undertaken by the 
use of a neWw Drinciple, the virtue of which 
二 based on the marvelous properties of the 
electrical condenser，One of these is that 
ican discharge orexplode its stored energy 
iconceivably short time，Owing to 
iunequaled in explosive violence. 

ion of dynamite ia only the breath 
consumptive compared with its dis- 

。 玫 is the means of producing the 
current，the highest electrical 

the 让 commotion in the 

of its properties, equally 

diseharge may vibrate 
to many milliong per 


MAG 


Toaaa 
HEoth 
for ofth， 
ion OF 
全 
Thephatet 
昌 加 


th snch an 0 


f th 


formed 
jlustrate so 8 
idea the magnitude of th 
allyproduced，The complet 
of the fgures referret ET 
deseription of them UnneceRsareg SiEI 
However extraordinary ther 
may appear thbey are 了 记 全 二 hom 
交 itb 雪 oae which areattainable js 
esigned on these game DincipsPmana 全 
produced electrical discharges he ai 
Tath of which, from end to end 
ably more than one htmndred feet ja 时 
让 would not be di 从 eult to reach Tang 员 
Thndred timnes as great， 工 Jave 下 0E 
electrical movements oceurring at 二 让 Ta 人 
of approximately one hundred thousand 
horse-power， but rates of One fre or ta 
million horse-power are easily pract 
了 these experiments effects Were developeil 
inceomparably greater ihan an7 eyer 
duced by human agencies, and yet thesea 
sults are but an emhbryo of what 认 蕊 he- 
That communication without wiresto 
了 point of the globe is practicable 肥 包 训 
apparatus Would mneed no demonstra 衣 
but through a diseovery which I made， 
tained absolute certitude. 了 Popularly 
了 lained, 让 is exactly this: When We 
the Yoice and hear an echo 记 
jnow that the sound of the 
have reached a distant wall， 
and must have been ref 
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region of tie gloUei we imay 
是 ive on or course of 
4 Vessel 和 ea 
same OF it8 Speed io We 
ioventneearthawaveofeleoteie 
Iny Iate we de re，from the 
Pace of a turtie Up to lightning RDeet 
With these develonaaeTtE ai 于 
reason to mnticipate that in 
stant most telegraphic me es acrosgsthe 
is will be trangmitted Withoiie eables. 
hort distances We Deed a “Wirelegs 疙 
telephone，which requires no expert opera- 
tors e greater the spaces to be bridged 
the more rational becomes comimnunication 
Without wires, The cableis Dot only an easily 
damaged and costly instrument, but 让 limits 
us in thespeed of transmission by reason of a 
certain electrical Droperty inseparable from 
its construction。 信 Properly designed plant 
for effecting communication without wires 
ought to have many times the Working capa- 
city of a cable, while 让 will involve incom- 
parably less expense，Not a long time w 训 
了 pass, TIbelieve,before communicationbycable 
Will become obsolete，for Dot only will sig- 
naling by this new method be quicker and 
cheaper，but also much safer。 By using 
some newW means for jsolating the Imessages 
Which I have contrived，an almost: perfect 
Privacy can be secured. 

工 have observed the above effects so far 
only up to a limited distance of about Six 
hundred miles，but inasmuch as there i 
Virtually no limit to the power of the Vi- 
hrations producible with sueh an oscillator, 
工 feel quite confident of the success of 
such a plant for effecting transoceanic 
communication。 Nor is this all。 My mea- 
Surements and calculations have shown that 
it is perfectly practicable to produce on oUT 
globe，by the use of these Drinciples，an 
electrical Imovement of such magnitude 
that, without the slightest doubt its effect 
Will be perceptible 0 Some of oUr Dearer 
planets，as Venus ant 员 
mere DoSsibility anetary communi 
eation has entered the stage of Droba- 
Di fact，that We can 


travelins 


a time not Very 
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determine the 
a imoving ob- 
j 


Mars， Thus 在 om rapidl 
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could be utilize 
了 各 his inatrum， 
have dev 


the ent ergy transmitt， 
in his instrument 


Ing the Jatter ai 


y milionfold. 


Besides mmachinery for producing vihra- 
tiong of the required power，We must have 
delicate means capable of revealing the ef 
fects of feeble jnfluences exerted Upon the 
earth， For such puUrpoges, too, I have per- 
fected new Imethods。By their use we shall 
likewise be able，among other things，to 
detect at considerable distance the presence 
of an jeeberg or other object at sea。By 
their usey also, I have discoveredl Some ter- 
restrial phenomena st 让 Unexplained。 That 
We can send a message to 3 planet is cer- 
tain, that we can get an answer js probable: 
mman is not the only being in the Infinite 
gifted with a mind， 


TRANSMISSION OF ELECTRICAL ENERGT TO 
ANY DISTANCE ” WITHOUT WIRES 一 NOW 
了 PRACTICABLE 一 THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation Iade 让 
the course of these investigations was the 
extraordinary behavior of the atmosphere、 
toward electric impulses of exXcessive elec- 
tromotive force。 The experiments showed 
thbat the air at the ordinary pressure be- 
came distinetly conducting, and this opened 
up the wonderful Prospect of transmjt- 
ting large amounts of eleetrical energy 
for industrial purposes to great distances 
Without Wires, a possibility Which, up to that 
time Was thought of only as 3a scientific 
dream. her investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased Very 
th the degree of Tarefaction，so 
ta at very moderate altitudes、 
acecessible，offer to all ex- 
lence, a perfect condueting 
ma copper wire, for currents 
racter. 
diseovery of these new proper- 
atmosphere not only opened up 
ity of transmitting， without 
in large amounts，but，what 
e _ significant， 这 afforded the 
hat energy could be transmitted 
mner economically，In this new 
上 imatters little 一 in fact，almost 
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pothing- 
ftec 


Te have 


atransmission 0 


ission is ef 
the transmission 
of a few miles or of na 


-Whethei 
if 
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上 
thousnna not as yet actually effectedl 
Pa considerable 3 ount 9i 
would be of industrial im- 
Treat distance by thbia ne 
< 人 家 1 人 operated seVeral model plants 
本 the same conditions Which will 
mdersxa arga plant of this kind， and the 
SS ilitw of the system ithoroughly 
ER The experiments 可 ahown 
ivealy that, with two terminals main- 
ai ofnotmorethan thirty 
housand to thirty-five thousand feet above 
Seadlevel and with an electrical pressure of 
fteen to twenty million volts, the energy of 
housans of horse-power can be transmitted 
ver distances Which may be hundreds and， 
于 Tecessary, thousands of miles，I am hope- 
和 1 however that I may be able to Teduce 
Taryiconsiderably the elevation of the termi- 
malsmow required, and with this object I am 


训 fy at distances of hundreds of 
eeb bub paradoxical as 让 may seem， the 
as 工 have deseribed 放 in a technical 
cation，offers greater personal safety 
of the ordinary distribution cir- 
sed in the cities。This is， in a 
ont bythefactthatialthough 
on such experiments for a 
ijary has been sustained 

assistants. 
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mot j 
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Taie 
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Would 


energy wonld He ay 
on at any Doint oila 
mounta SUch ag Ti 

1 the ambient mi jiumh 
，but in quantities Yirtuallw 

rom Waterfalla。 也 Xp 
en become be ohief atuet 央 

come for rnany happily 双 tuatsiao 
the United 呈 tate C 


，Canada， (Central 二 
South America， Switzerland an Swu am 
Men could settle own eyerywhere 全 
and irrigate the soil with jie 从 区 名 
ConVert barren deserts into ardleng 到 
thus the entire globe could be tranag ai 
and made a fitter abode for Imankind. 村 - 
highly probable that if there ar in 下 
beings on Nars they have Jong a50 Tt 
thisg very idea，which would exXplain 切 
changes on jts surface noted hy astronomem 
The atmosphere on that planet bein 
considerably smaller density thanithata 浊 
earth, would make the task much Imore 
世 is probable that we shall soon av 
self-acting heat-engine capable of derigj 
Imoderate amotnts of energy 人 om the ai 
bient medinm。 Thereis also a possibility 一 
though a small one 一 that we may obtail 
electrical energy direct from the SUnp。 Th 
might be the case 让 the Maxwellian 
ia true according to Which electrical Tibra- 
tions of all rates should emanate 人 rom ij 
sun， 工 am still investigating this snbjaeE 
Sir William Crookes has shown in his heat 
tiful invention known as the “radiometer 中 
that rays may produce by impact a mechani- 
cal effect, and this may lead to some jmpor 
tant revelation as to the utilization of th 
Sums Tays in novel ways、Other sourees 时 
energy may be opened up, and neWmei 
of deriving energy 他 om the sun diseol 
but none of these or similar 
ments would equal in importanee thei 
aa tance 名 
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that many，Un 
which throughil 
to me simple and 
1 still 
cation。Such Teserve, anad eVeia 
SOme seful aquality 
an element ii human prog 
Teceptivity and enithusiasm 
aimass which resists the fo 
mn movement adds to 如 
entifc man does not aim 
Tesult，He does not expectti 
2 Daily work 一 my hands emFloyinaiit 
To complete is pure enjoyment 
Tet， oh let me never falierl 
Nolthere is no empty dreaining 
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Wi en taken up。His Work 语 
ep 和 the future，His 
foundation for those who 
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and hopes with the 了 天 
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Jol these treeg bnt bare pal ii 

et wiield both 人 ui di 
Goethes “ Hope 
Translated by Wiliam Gibson Com TS NE 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVEIT 


NE of Miss Mary 互 Wilking 
delightful heroines Temarks，in 
speaking of certain would-be lead- 

[人 ers of social reform in her Village: 
“I dont know that I think they are 80 
Imuch above us as too far to one side，Some= 
times 这 is longitude and sometimes 记过 
]atitude that separates people.” This 认 
true，and the Dhilosophy 记 teachesg ap- 
plies quite as much to thoge Who Would 
reform the politics of a large city，or， for 
that matter，of the whole country， as to 
those Who would reform the society of a 
hamlet. f 机 
There is always danger of being mistn- 
derstood when one Writes about such 3 sub- 
jeet as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist 让 into an argu- 
Iment in fayor of themselves or against their 
opponents，No single sentence Or two 
纪 0 全 cient to explain a mmans full meanint 
an7Inore than ip a Sentence or two 这 
Je possible to treat the question of 1 


cism, that they do not believe in the possibil- 
jty of making anything better' or do not care 
to see things better，There arealso men ho 
are sjightly disordered Imentally, or who are 
cursed With a moral twist Which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness，for the sake of 
emphasizing their own SUperiority。 From 
meither of these classes can We get any real 
help in the unending struggle for Tighteous- 
ness。 There remainms the great body of the 
“people, including the entire body of those 
through Whom the salvation of the people 
must Ultimately be Worked out。、 Al these 
men comhbine OF seek to combine in vary- 
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二 Shall never make 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R.U.Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


1 have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember 1wrote you some time ago. 1am sure you will at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32Mp STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


1am quite i 放 this morning, it is impossible for me to leave my room to come to you. 1 wi 计 
communicate with you as soon as1am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest[sic] 1 am, 


Sept.5 一 1901 Sincerely yours, 
T.B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32MD STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnsonm, 
1am so ithat lfeelitimprudent to remain here any longer. 1am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; untill 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


MrRUjohnson 
Dear Mr. Johnson, 


1think you foryour intrest[sic] in my recovery from thei 训 turn had in N.Y. 
1feel ableto try it overagain -meaning of cours 一 to be more careful of myself. 


1found the same edition of Lord Armstrong's work in our library and have read it carefully. 


Ht makes no reference to the discoveries 1have made and in no way conflicts with the article. 1 
will be morethan glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


1feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that 1 would have 
had to apologize for not knowing about it 1am also indebted to you forthe pleasure of meeting 
so estimable a man - Mr. Tessla. 


1expectto be in New York about the middle ofthis week and hope to be ableto cometo a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T.B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED ATTHE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Square NY 


Wilbe in New Yorktomorrow morning willtelephone 
TB Kinraide 


Mar 15 1902 
Dear MrjJohnson 


Your very pleasant letter of the 11 has been forwardedto me here. 1have forwarded it to 
Miss Parker who 1am sure willtake much pleasure in reading it and will make the changed you 
suggest， The only reason have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper: 1therefore choose alayman 
instead. 


1assure youlam very sincerely yours, 
TBKinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U.Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript ofyour article in regard to his experiments. 1 have 
made the changes suggested and | hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine fora moment' could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full， It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular and scientifically accurate. 1 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much forhis sake as my own should be glad to have it given good space and make-up. 


1should be glad to see proofs of the make-up, ifit would be in accord with your custom to 
permit me to. 


Bythis same maillam sending to Mr. Kinraide, who is now in Savannah, Ga.the underlining 
changes. 1 shall ask him to write or wire you that they meet his approval. 


Should yourfind further changes desirable upon a second reading, | will endeavor to make 
them. 1appreciate thattime youtake up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED ATTHE WESTERN UNION BUILDING, 195 BROADWAY, N.Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R.U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home MondayT B kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U.Johnson 
The Century Magazine 


My dear Mr. Johnson, 
1am unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


Wayves referred to the work of Prof . 5， (3 引 whom you mention or to that of some other 
investigator. He mentioned a name, but 1am unable now to recall it. 


1have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U.Johnson 
The Century Magazine 


My dear Mr. Johnson, 
1have to Thank you forthe proofs ofthe Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. Heis pleased with the article as it stands and has no changes to 
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U.Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say thatthe line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U.Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


1am uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


Ht was understood, howevem between Mr. Kinraide and myself that payment for allthe matter 
submitted would be made to me. | write this to forestall any question that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that i was1 who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, 1am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


Vorld-Astounding 
Made by Tho 


Copyrigbted. 1900，by Romas 卫 KKpralde 

Re esctricisy Te; ts Dure ”formn， dnfnfiieneea，]t unvaryingly assumes th fern-ilke 

和 油 ie alscharsed in 态 .TDe ilrj Here The discharge Was Tmadie tn Dhatagraph itself UDPon 二 Behe 
人 


[Fo AUIFETIME HE HAS 
NEW"FORDE 


HERE'S A NOVEL THEORY 


CON THE CRICIN 


CFME 下 的 VERSE， 


Elecirician Kipraide's teas of the Creation of hg 
Sn， io0h 3 Siafs and Plansts， 


Wondeyriuls andBeauiifatty Constructed Apparatus the Work of 罗 hioy ls Likety to 
RstogiShe the Elecirieians ant Sciantists of the Civilizsd World， 


me remarkable series of photographa | theory of the_ origin of the universe, 

ieetrielty tbat are to be plaeea on|suns， moons，stars and Dlanets， 各 天 
4 下 二 宇 | refere 3 ttD tbhe plate huUmberet 
ji < 5 _ the comj 8 n 1 

ee 攻 | TU、it will be seen that one electrical 


phernomenon takes the forrm of a comet- 
ore eftnnot fail to'a terattentit his 1i tion of the two 


Of _ eVery Dasser-Dy。、They have already 5 electricityy f 
Galie6 out unstinted adm ave | the itYe baSeTtO bape， Rn 三 
本 | n jast Sunday'a Post，has hever be- 
这 ovoked the K t -Pro er | fore been Mr. KKinraide has expert- 
3t On the pa of theYBoston -ectenmiiats 上 mented in ecuring this Parl Ular form 
Who have beeau privileged to seg thaem | and has found out Under what conditfons 
全 he general public will have the opD | tt ean be originated， Whenever he takes 
intty of Seeing therm probubly on Wed- |a notion now he can go into his dark 
Desday of this Week | nd imake 怀 ShDwWer 9f these beau-~ 
Phe exelusive story Printea 1 ical corne 
Buinday's Post told in 双 general 7 er exT sa he has made 
One facts shown by tiiese truly Imma t the feathery forms shoot- 
The theory Which ha 各 Ont from the base of tbe triangtlar 
入 resented itself to Mr， 玉 somet is negative and that 
SS 8m Outed of his exper th s tail 1 the positive. 
RUTrin 名 ， them here told for_ the XMr. e claims that the condl- 
区 me It involvesg nothing less than altions unider which these comet forms arc 
本 一 5 


av windows of the .OId-Gorner 


| 


the penzitiye 妈 late 雪 balanced om the 


了 LECTROGRAPETNG 


,emotming the 


SPHERES USED IN ELPCTROGRATPIT- 
ING. 

They range frormn one inch to etght inches 

tn diameter， Best results have Deen se- 

cured from the five and six-tnch spheres， 


made in hitis ljaboratory are the same as 
those which must have existed millions 
of aeons ag0，wWwhen what we may call 
the Universe Was in a state of ohaos. 
That is，before the suns and stars Were 
formed. 

Of course，Mr， 玫 Inralide reasons，1Un- 
der the same conditions similar results 
woulda follow. Then he explains what 
these results Would be，In the first 
place， he assumesg that before the 
Worlds Were forImed electricity was pres- 
ent eVverywhere in cosmos， It was the 
only great physical force (then opera- 
tive， 了 Primarlly it then existed in a state 
of equilibrium. * 
or 6ome reason or other，the eqtuiiib- 
rtum was disturbed and then electrical 
comets Went swinging of tnto space. 
The negatiVve，.going ahead， would ，be 
followed in 8a headlong chase by its 
brother， positive， trying to eatech up 
with it or how many bilions of 
leagues this _ great race Inay hhve gone 
on no One will attempt to say，nor for 

中 how many aeons it was kept Up， Bt 
on and on the chase would sweep through 
space until something would stop it. 

This is h6w Mr， Kinraide believes t 
would be stopped，He assumes that in 
the Inad rush the electrical comet 
Would attract to itselg cosmic dust in 
iuch the same way that any static 
electrical machine in ea laboratory will 
quickly gather to itsely thbhe motes in 
让 3 Si .AS time went on this accre- 
fton of dust _ would grow greater and 
8gTreater， Polarization of the particles of 
dust in the comet's path would ensue 
and 人 t would whirl along like a great 
SWeeping Iachine，gatheritng tnto itselt 
Whatever cme tn tts ay、 j 
Un time an enormous Ingaa Would bo 
cellected。 Then the speed of the on- 
Tushing orce Would be retarded und tho 

positive 人 be able to 


WOREEI 


MYSTERIESOFTHE“NEW”FORCE 


Formation of 韦 8 避 orld's 


Result of a Chase Over 


Bions 旷 Leagl84， 


Eleciricity，H8 Claims，Was fthe Firsf Great Physical Foree Out of Which AI Things 
Else Have Deyeloped Since th8 Beginning of Tim 


一 ? 


Then the cosmio dust，free to ftollow ita 
Own devices，mWoUd asstIme 1ts5 natural 


spherical condition. 
were formed. 


This，at least，15 ATr，Kinralde"a theory， 
based on the marvelilous results he has 
secured in his study of this mighty 
force、 He says that every plate he se- 
cures has sorme new proof tor him. Je 
does not elaim that_ electricity was thoe 
life principle， but be bejieves 外 was 
thbe rs great Physical force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate，it，though jinanimate，hbas a two- 
Part nature at least，a dual manifesta- 
tjon. 

Mr，Ktnraide takes a matural pridae fn 
his successful fnventions，his X-ray ap- 


Thus the worlde 


paratus and his wireless telegrnphy de-| 


Vices，both of which are of Glrect com- 
mercial value，but the wonderful visatags 
pf grandenr opening out before htm 
along the iine of this theory of the build- 
ing of the universe sofar eclipse in their 


&bsorbitng fnteremt all other phases of 
his study that to thls he bas gtven hin 
deepest attention. 

It seems perhapa far-fotched that from 
he study of protographio plates and 
of the conditions under whbloh they were 
produced a_ rnan can base & theory of 
World building， -But that 19 what Mr、 
及 inraide has done、Tour yeare of clogeet 
study along this line have taughbht him 
Wonderful facts，and the theory haa 
worjked ftself out before his eyes，4day 
by day，until !t stands as clearly before 
him as any other ljaw tn nature， He 
appreciatea the Vastness of the fdeas 
Presentedg and watches thelr unfoking 
with deep reverence. 

Mr. 开 inraide has been interegted In the 
Study of electricity frorm boyhood. When 
he Was only 10 years 0 he began ex- 
perimenting，》Iost of hia work has been 
along the llne of indepondent invesgttga< 
tion， 了 6 1s yet aa young Iman，and the 
World may rlghtUy look to him for other 
marvellous dtscooveries。 


一 一 


Double coll with plates tn pomlttve betwean the large spherea tromr 
anaer， sondenser brealg primary cell rheogtat 


Replica Kinraide break, built by the author 


WAR 


Kinraide's earliest high frequency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications ofthe principles of the induction coih engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil restored forthe family by the author. The spark gap, two parallel copper disks X” thick 
and 6“ diameter water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 


-UNION SQUARE-NEWTY 
D Co. - LIMITED - LONIY 


TAILTiERE 1 


376 


Two years haye gone hy,and Iam one of 
the richest men im the eity, and have Do 
more money than will Keep mme alive, 

Susan said I Was halt cracked fike Unele 
Philip and hroke o 伍 her engagement，Im 
my despair I hsve advertised in the “Jour- 
nalof Seience”and havehad absurd schemes 
sent me by the dozen。At ]s8t as T talked 
too inneh about 记 the thing became go well 
nowm that when 了 put the horror in a gafe， 
这 banlo Twag promptly desired to withdraw 
认 I was im constant fear of barglars, amd 
iny landlady gave me notice toleaVe) because 
no ne Wouid stay in the homse with that box- 
Iam now adyised to print mystory and awa 让 
advice from the ingenuity of the American 
mnind 

Thave movealinto thesuburbs and hidaen 
te hox and chamged my name and mmy occu- 
Tation，ThbiaI did to egeapethe curiosity of 


THE CENTURY MAGAZINE. 


the reporters。 Iought to say that when the 
government 0 全 cials came to hear of my in- 
heritanee they very reasonably desired to eol- 
leet the succession tax on Imy Uncle'a eatate. 

工 was delighted to assist them，I told the 
enllector my story，and showed him Unele 
了 Philip's letter，Thon I ofterea him the key， 
and asked for time to get halt a Imile away- 
That man said he wonja think 节 over and 
eome back later, 

ThisisallIhavetosay，Ihave madea will 
and left my rubies to the Society or tbe Pre- 
vention of Human Viviseetion。 1f any Inan 
thinks thig account a joke or an invention， 
let him eoldly imagine the Situation 

Given an iron hox，known to contain 
Wealth saia to contain dynamite, arrangedl 
to expiode when the key 证 uaed to unlock 
让 一 what would any Sane man do? What 
Would he advise9 


OURIOUS ELEOTRIOAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDES REOENT PHOTOGRAPHS 
OF ELECTRICAL DISOHARGHES. 


BY ANAPET PARKPR. 


丰 襄 remarkable photographs which 让 和 
the object of thlg article to explain con- 
atitute 8 graphjc reeord s genuine autohiog- 
raphy of eertain phases of one of tbhe most 
Wonderful and suptle of the great forces of 
mnature，They are the result of several years 
menting by a Boston inyestigator， 

了 .Burton Kinraide， and are the record of 
inmpressions maae upon sengitie Dlates by 
discharges of electrieity， Thege photographs 
showthefomn and eharacter of the8so-called 
Tositive and negatiye fhascs of eleetrie on- 
ergyy and of 2 志 ird phase Which has never 
before been revealed。、They hint at an ap- 
Taratng mnigtle in its gelieacy of control 
Beyand this, they throw 他 esh light on the 
veiymature and character of this great toree. 
Al the platea here shown were Droduced 
THy discharges of minnte quantitiesg of elec- 
trieity，From thig point of view they Dresent 
3a strjking contrast to the Dlates published 
in TH CENTURY forJunne, 1900，Those were 
Thotographs of the Dhenomena resulting 
们 om dischargeg fom electrical 08cjllators 
of great poOWer。，They recorded experiments 


made by that congummate genius of electri- 
Cal investigation) 和 让 013 Tesla; whp aelights 
种 handling enormous quantities of electric 
energy， 

Bya eursory glance at the diferent flates 
angd at the explanatory line8 mder themy 放 
will be seen that whatever Immay be the cut- 
line of the entire design on the plate, there 
这 one unyarying stzuetuzal form for the 
positive phase and one for the negative, 
These are so dissimilar in charaeter that 
切 ey need never De confnsed，The positive 
hase has alwayS the branching，fern-like 
strtleture which Mr, Kinraide ealla fliciformy 
while the negative inyariably shows the soft 
and feathery aphearance Which 记 well de 
scribed 3ag JDlumous。 Wether the Dlate 
shows a single ]arge disk composed of ex- 
qisitely delieate forms raiiating from 2 
center or a Series of 丰 gzagging COmeta， One 
ean readily tell by noting the structure 
whether the disehange which printed itself 
on the late Was iD ibs positive or its nega- 


8 of electrographs Was With 


CURIOUS ELECTRICAL FEORNS. 


few exceptions, produeed hy means of a com- 
denser apparatus, upon One surface of Which 
the sensitive plate Was placed， This Surface 
ean he electrified either positively or nega- 
ively at the will of the operator，&nppose 
证 t pe negatively electrifed，and then 
touched at ihe center by a Snnall brass 
aphere Which is in commection with the Posi- 
tive terminal of the apparatms，The instant 
diseharge from the sphere rusheg out in all 
directions over the surface of the Plate, and 
吉 ere is produced the beautifnl figure 8hown 
这 Plate I，Snppose, on the other hanq, that 
the condenser suzface on which he sensitive 
Diate Tests 识 positively electrified, and that 
a brass sphere connected with the negative 
terminal be brought in eontaot with if。 The 
energy gathered up as 让 werey from the 
了 late，and rashing toward the conducting 
邱 herey leaves on the surfaee the Drint o 
its ranishing footsteps, ag in Plate 
With one or twro excaptiong, all the plates 
Jiere shown are based ttpan the existenee of 
tbege two seta of conditiong，ie。a sur- 
得 ee negatively electrifed hrought in con- 
雪 act with a Positive terminal, and a surface 
Positively electrifed brought in eontaet with 
a negatiye terminal，'he terminal may be 
conneeted with a single sphere， aa already 
suggested, witharoller oz with tiny metallie 
halls or needle-pointg，The deft Immanipula- 


tion of these mechanical devices produees 


thevarietyof design。Theplates whieh were 
TDrodneea under eonditions other than these 
Will be noted 多 rther om 

苇 刘 now fiye years since Mr Kinraide 
inade the happy diseovery which led him to 
exneriment ajong the lines of electrical pho- 
tography of which these beautiful plateg are 
ihe result。 了 he apparatus he at 3irst used 
Was quite unlike the one he ig noW Using and 
Was Without the condenser Plates。MIanyof 
the results that can be ohtained 他 om the 
one now in use he Was unable to obtain by 
neang of the former Dut umntiring eforts to 
diseover the cauges of his failureg fnally 
Tionght a knowledge that enabled him to 
oonstrnet an apparatms capable of Droducing 
the perfect plateg here showmn。As in many 
ather instalices， faihure lighted the way t 
Sueeese. 

1 is meeessary to toueh triefy on the 
Eonatruetion of the apparatua and on the 
Eneriments eatried on hy Imeans of 证 也 
order to give a clear idea of the way in 
Which Mr Kinraide has azrived at certain 
jportant conclmsions，The apparatus hasy 
as an interesting featuro, a umique kind o 
aecondary induetioneoil eonsisting of a cir- 
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enlar isk of fine wire Wouni in about one 
世 bousang tmrms。The peculiarity af this coi 
起 that 让 will Qischarge out into the air as 
easily as the Rnhmkor 人 f coil diseharges to- 
ward ita other terminal，In other worda the 
electric energy, insteaa of discharging 亲 om 
two eaual potettial tetminals, as 8 the case 
Where the Ruhmkor 全 coil ig used pasges into 
te air almost wholly 们 om one terminal. 
The non-discharging terminal iconnected 
to an earth-wire， and thns its infhuence is 
entirely rernayed， The eoil has a saperh 
ipsulation and will easly withstand 3 Dres- 
sure under Which the Ruhmkor 人 Ecoil splin- 
ters to atomg，Thug the appaiatuR controla 
ia higher voltage for the quantity than any 
other so far mada， 

IE wag while studying the diseharge from 
tbis apparatus in the dazk that Nir, Kinraide 
aoticed peculiar farn-like forms of a pale 
Yiolet color radiating 位 om the two-inch 
brasg ephere Which formed the diseharging 
terminal。 By manipulating fthe iisehargey 
he could make a number of these boantifol, 
quivering iorms appear。，By using spheres 
of larger diameters and inereasing he Do- 
tential he epula inereage the length antl size 
of the jight-forms amtil they wonlilshoot ont 
tbirty iehes beyona the Sphere aing reach 
amapparent thickness of baif an inch。They 
looked like miniature forks of violet-iinged 
lightning,eleavingthe darkness of thelabora- 
tory. By balancing an prdinary photographic 
Plate on the tp of the 印 herical terminal, 
全 m siqe dowa, and opening amd elosing the 
cireuit onee, a photograph of the qiyering 
Tight-forms was Recured， They recorded 
thbemselves as the ficiform or positive phase 
of eleetrie energy，This Was 3 frst eforty 
and a 和 rst saeces 

Upon a reyersal of the eurrent, an entiroly 
different phenomenon was ohseryed，Instead 
of the branehing outshoota of iolet light 
there appeared phume-like forms rosembjing 
the cattail of the meadow-fag， These 
seermed to ba ahout an inch in diameter and 
SeVent inehes long。 An attempt to secure a 
hotograph of these plumer-like forms wag 
made but though the plate was as careftuly 
adjusied and the current as skilfully manipt- 
lated ag before, there was no TecDrd found 
upon the plate when 记 was develoned，The 
experiment waa tepeated again and againy 
bat with disheartening Tesults。 The Du 
Imous forms could not be induceed to mmalze 
any impresgion Dn the sengitiye Plates， 也 or 
twro years Mr. Kinraie experimmenteg, sacri- 
ficing plates enough to huild a greenhouse- 
Then he maae a discovery。 The phtmots 
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Tormns Were not， aa he had suppoaed，dis- 
hatging outward 们 om thespherei they were 
diseharging inward 打 om the snrroirding 
ai 

The discovery of thia fact was of the 
reatest significanee，I seemed to proclaim 
electric energy not a dual foree ith a dal 
aetivity, bat a single foree with a single line 
of directian for the sweep of its energy- 
Juzthermore, 放 showe plainly that the so- 
ealled positive and negative phenomena ingi- 
eate, the one an aceumulation or heaping Up 
of electric energy, the other a corresponding 
Withdrawal。 It Was through study of the 
了 hmous forms that Mr. Kinraide was led t0 
the diseovery of the conlitions necessary for 
the sueeessful produetion of thege Photop- 
graphs，He realized that in order to secure 
on a photographic plate the record of the 
So-ealled negatiwe alactrieity the plate TOtt 
represent the withdrawal of energy; in other 
woras 让 must be electrifed and then made 
to discharee itself into some contluctor, 

With the condenser apparatus， he fomnd 
mo 出 澳 enltiy in securing the record bf the 
megativephage，Aphotographic plate placed 
Upon the positively eleetrifed suface of the 
condenser became in turn positively electri- 
fieg，Then, when sny comttpetor eonneeted 
with 雪 emegative terminal was brought into 
ceontact with 入 the stored-up energy immo- 


diately sought sn eqnilibrium and rushed 
人 om all direetions toward the conductor, 
This proaueeg a eondition of withgrawal on 
thbe plate, or, in other wordg, showed the so- 
callea negative Dhase of electricity。 

六 Was 吉 en that Mr、Kinraide mada an- 


other 6iscoyery。 Not only did he secure 
TDhotographs of the Positive and negative 
Phages， put there Was eyealed on some of 
the plates the existence of comet-Tike forms 
in which the positiye and negative were seen 
to be united, base to hase， 杂 ha meaning of 
these comet forms was not at frst unGer- 
gtood, nor id Mr. Kinraide know how 这 Was 
thbat they appeared on the plates，Former 
photogxraphs had indicated a separation he- 
tween the two Phases; none had ever shown 
that they Were United。These comet formsy 
therefore, presentaed a new field for inYest- 
gatiom and 让 was only after eareful stuay 
and experimentation that their ignificance 
Was discoVered 

The comet strncture Mr，Kinraiae has 
called，by reason ef the eonditions unaer 
Which 旋 语 created，the electrie entity， 琵 
谴 a recard of the entire aetivity of one small 
gantity of electric energy, am embodiment, 
38 放 Were, of theforee, and jiterally an entity 
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of energy, having a biztb, a growth ang a 
nt death or dispersion。 Its center 
art, ia plainly neither Dositive nor 
megative in character。，NIr, Kinraide calls it 
thethird ordynamic phase of electricity。 His 
reasonR for this Will he apparent farther on。 

In order to make clear the way in which 
the comet strncture Wa8 secured, 让 may he 
el] to explain frst the development of the 
fignre on Plate III，This 刘 not one of the 
condenger Reries of photographs，but 38 
seotred from a Yery different and quite 
Simple apparatus。It is introdueed here ta 
mae clearer the interpretation of the other 
Plates-. 

Without describing the apparatus in de- 
taib it 襄 Bu 便 eient to say that 诈 presented 
了 at sutfaee about twiee as long a8 wide。 
This snrface was diyided by a narrow strip 
of ieleetrie or nonconiueting mmaterial into 
to areag of egual extent each of theseheing 
mearly square，The apparatus Was 80 ar- 
rangeqthat when the current was turned om 
one of 雪 eae area8 Would become positively， 
the other negatiyely electrifed, the dieleetric 
between them preyenting the energy from 
Teaching a state of eqduilibrium， 

The photographic Jlate was Placed in 
pogition on the fiat snrface, ha 二 of 让 on one 
Side of the dieleetric, balf on the other， 信 
metaliic bar Was then laid upon the plate at 
right angles to thedielectrie，Thus its ends 
jay he Tespective centers of the twro arests 
Which were t6 he oppoaitely electrifiod，By 
elosing the enrrent an hen bresking 计 
oneei Plate 1II wa obtained，'The to endg 
of the photographic plate became Oppositely 
alectritied，hKe the areas over Which they 
were snperjmiposed，Trhen the eurrent Was 
hroken，the energy in the two oppositely 
eleetrifien surfaces immedjately rushed to am 
eduilibriam, using the metallie ba 
duetor，From te Positively electritied sur- 
扣 ee the energy shot into the ba Tecording 
iis withdrawal in the delicate plumes of the 
ntegative phase。Then 让 hmmried along anal 
finallyshot out and Hispersed itself over the 
negatively electrified guzfaee in thefiliciform 
streamers Which always indieate the oot- 
Ward raah of the cuprent: 

In the evyolution of the eomet strueture; 
analogong conditions abhtain, with the exeep- 
tion that the electric energy U8geg the air ag 
acondueiing medium inatead of ametal com- 
anctor，This onakles ib to record the entire 
listory of its action on the sensitive plate- 
Keeping tbia explanation in mnind, tbhe reader 
Wi be able to understand Plate TV,， Which 
这 one of the condenser seiies。 
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冯 iselange of eleettie cnengYy Over the negative tm， 入 disehttnrge of eleatite enersy over the Dositive sur- 
扩 ee of a cmdenser 帮 ppp 遇 tYO-inth Sphere conmected face of condenser ooytd u to-inch here CO 
With the Posttiye tertminal meeted witl thenegative termiual. 


了 order to secure this the condenser sur- to, the energy sought an eduilibrium。Small 
face Upon Which the gensitive plate Was to quantities of 证 shot inward toward the cir- 
be placed Was first Cular， negatiye ared 
highly charged with ”ant the onward rush 
electric energy.Then wa8 recorded on the 
the photographic 区 plate in the 和 iciform 
Blate was carefully Streamers extending 
placed upon 过， 和 mm toward the centen 
gide Up， A metal- While the withdrawal 
jic discharger，fttted 全 from the outer Tim 
With am adjustable 于 produced the so 化 
Spark-gap，waas moOW Dlumous forms。 All 
Usaed， By means of 二 thig took Place be- 
thigs spark-gap 让 交 a8 fore the diseharger 
了 possible to Tegulate itheoperatorsg hand 
theamount ofenergy could be withdrawn 
to be withdrawmn 三 om fom ita instamt 
the plate，After be- contact with the 
ing connected with Dlate. 
the negative termi- 说 z The energystarted 
al of the apparatus, 去 二 人 om a condition of 
he discharger was diffusion，and endedl 
Jlaced at the center : 让 condition of q 计 
ohe plate， and a An SR fusion, but at the in- 
Smal quantity of the - Stant of its groatest 
energy was permit- ss Dower 让 was foca- 
ted io escape。 This HU jized. This instant 
created a circular， 0 S 了 of focalization 让 
nepative area on the 2 人 NS represented on the 
Date,whilesuzround- Dlate by thbe alender 
ing 让 wWasacharged 0 2 spindle joining the 
7 FEATR ML。 COMhosIT RERCmUC ESTTPY， piumousandthehlici 

As 迄 邹 e cage of 让。 Orm。 Thi 让 What 


0 opaaipaly 再 仙人 站 让 和 贡 ME 下 iaide ca 
人 lectrified 。 8quares Which Yag at rsfDositiyelyeleefrifei， The baart upona the dynamic phase 
和 lieh the Dositive streamers ae Sepm Was the negar 和 

Dreviously referred tively electifieg aretus- of electric energy. 
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PLATE IV. 


BT3DETRICAL GROUP OF 


FRIC ENTITIBS， 


了 Reh epmet atrueture in the grOUD 二 4 reeort of the entire hlstory of a small Quantity of eloectrio energy。 


JIn general terms, the spindle of one of these 
comet structures Tepresents the dynamic 
center of 3 disceharge，for each tiny comet 
Tecords the entire evolution of an electric 
discharge， and the phases through which it 
Dasges areidenticalwith those through which 
every Uninterrupted diseharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity i 
due to the fact that no apparatus has ever 
before been constructed Whereby the entire 
action of an electrie discharge through the 
ai' ecould be recorded，In the action of the 
energy ii Plate III its Imoment of greatest 
80 


focalization was during its passage through 
the metallie bar。Hence its form could not 
be recorded . 

也 xamine for a moment this spindle (se 
了 Plate V)，It seems to be wound in a conical 
spiral, as 这 the lines of energy,which focalize 
at the point of greatest intensity, assume at 
once aspiral motion。This spiral whirl is at 
first Yery narrow, but as 这 pagsses aray 人 om 
the point of greatest intensity， it becomes 
Wider and its whirlg are fartherapart, Under 
人 ayorable condlitions they are far enough 
apart to be seen, forming a sharply-pointed 
cone with a Very small base。MTbhus 庄 seems 


0 


tat the electrice energy focalizing 站 雪 这 
Point tanslates itself by meamns of the elec- 
tromagmnetie action Which tkes place in the 
spindle, from its negative phase into a curi- 
ougly interacting form, the positive phase。 
Mr. Kinraides conelusions may pe sum- 
imarized as follows: 了 he plateg here showm， 
especially those Which record the action of 
the electric entity， fomm an electrographic 
demonstration of the meaning of the termas 
positive and mnegative electricity， When 
electric energy changes fom a congition of 
diffusion to a center of focalization 让 认 
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passing through its negative phase， 双 hen 
让 ehanges 立 om a condition of focalization 
to a condition of diffusion 这 Dassing 
划 rough its pogitive phase。These two con- 
ditions may be correctly termed the anodos， 
or going in, and the exodos, or going out, of 
electric energy。They are urnmmistakably Te- 
corded on the photographie plates，which 
rw that there are not two geparate elec 

es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition 雇 either case， It 重 only when the 
energy 记 passing through one OF the other 
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TTLATE VE POSITIVE PNDS OP DLRCTRIG ENTITIES. 


人 Astlarge fo aa metallle Moller in its Pansasso ovet the film gide otaTliotoxranliia plate Placed upon the 
aeoatet ecsitiveatrEaee Of hanged tonlenSer。， The eonditious of eleefzifipation here are the OpDoRite 
of thoge ip Plate VIT 


PLATE YI NEGATIVE NDS OB ELEODRIC NTTTIDR 


全 Qiselange faorma 和 metatliie roller In its Dassage Over the filuu side of ia Dotosraubphie Dlatte plaeed upon fhe 
Timneoated, positive stndace 0 a chargert enttenser，This Dlate fs aeomanion to Plate VT。 


val 


SBCTEI 了 NTITLES TY SERIES 


有 aiselanae hetween Dlatea Produeed by ie bassage ofa metallis rnllar overa 
ioiosraDiie plate Laitl fnuu aiae dowa ubolt aa Posttively changod， uncoutctl 


ondelser stmfact- 


of its three phases that 证 becomesg manifest 
apon the gensitive Dlate。 

PlateVisan enlargedrecord of one Small 
quantity of eleetric energy :its origin,or neg- 


ative phasey itg transformation， Or Qynamic 
Dhasei its fnal difusion，or Positive phase- 
In the negative phase the energy congista 
of nmmerous UnitiB of eneorgy Uniting to pro- 
duace a single Unit，which，after Spiraling 
fthrolgh a small space, i changed into a 
mumber of streamers to pe again difused. 
Plates VI and VII，which show respec- 
tively the positive and hegative ends of elec- 
tric enfities, belong to the condenser series 
As explained in the lines tader themy they 
ere sectred by Immeans of a loller passing 
oOVeT the Surface of the photographic plate. 
Plate VI shows the outrushing 07 positive 
ends of the tiny entitieg that shoot 0 企 from 
the roller on to the negatively eleetrifiod 
Plate a8 the Toller 证 passed oOYer the late-. 
Plate VII shows the retreating or negative 
8 


endg of the entities that Tush 位 om the posi- 
tive plate into the negative zoller: 

了 Plate VIII shows how comets in series are 
formed When the energy pettieeiz COondenser 
Surfaces i permitted to escape into a me- 
tallie roller passed over the outer strface of 
the Plate，This wag'aeeured by Tlacing the 
hotographic plate flm side down。 

The photographs here reploduced form a 
Tepresentative selection 位 om many hundreds 
secured hy Mr. Kinraide。They are mueh 
Teduced in gize the negatiVes being eighteen 
TDy twenty-two or eight by ten inches， 和 set 
consisting ofabout fitty phbotographs has re- 
cently been Presented to the Massachmsetts 
Inastitmte of Technaology, where is available 
to students and other interegted persons-。 

The conclusiomns as to the nattre of elec- 
ftrieity reached by Mr Kinraiqe through his 
gtudy of its movement differ to 4 ceonsider- 
able extent 位 Dim those Teached by Lord 
Armastrong, the noted English Scientist who 
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Jias condneted experiments along similar 
ines。Lora Armstrong has secued some 
extremely interesting bhotoprapha of the 
Phenomena resulting fom discharges of 
electricity over dugt plates。 Ie hag algo 
experimented with photographic platesy and 
二 nmbet of the results seeured in both 
eaae8 bear an interesting reaemblance to 
those obtained by Mr, Kinraide，Lora Arm- 
atrong hag not, bowever, shown the develop- 
ment of the electrie entity。 

It may be interesting to add that， as aa 
reanlt of hia study of electrie energy as 
manifested in these plates，Mr，Kinraide 
icjines to the theory that every form of 
energy，a8 heat，sound，light，&ravity，ectc.， 
hnas What he wonld term an entity of energy， 
correaponiing in structure andg funetion io 
the electrie entityp and that 让 only reguizeg 


a lnowledge of how ta ereate conditions i 
ordar to demonstrate this。 

He asks the interesting queationa: “Ntay 
让 not be that the whirlwind and the water- 
spout Droclaim the Dresence of entities of 
tbermal energy, the whirlpool the pregence 
am entity of gravity and the sound-waves 
recently photographed the Dresence of the 
entity of sonnd foree?” He maintsinsy also， 
ha 证 训 e conditions are constant, the entity 
Will be constant， 了 4 27ioue eaition ac 
访 ot 总 energa ole 失守 018 芭 e S8- 
tazee Ohich 8 贞 e Tiediiant os man 
站 放 相 施 oopn pr。 Its power to ao this 
demonstrateg that 下 齐 a force-entity- 
Mr. Kinraite propoaes to experiment with 
other forms of energy and to obtain， 证 
Tossihle，a eomplete demonstration of 记 hj 
theory。 


THE PASSINGE OF COCKE-EYE BLACKELOCK， 


BY FTRANK NORRIS, 
Anthor of The Octppaa” ete- 


WE 开 80n ”ohbgerved Bunt about 


half an hour after supper “这 yoUz 
Jrovender hag gshook dorwm comfortable by 
aow we might a8 well jar looge and be 
moying alpng omt yoniler 

We left 雪 e fire and moved toward tbe 
hobbled ponies，Bunt eomplaining of the 
quality of the outfits meals. “Down in tbe 
anamint eountry,” he gzOWled) “we hadl 
Chink that wag 了 sure 位 ying-pan expert 
buttie Dago 一 mywordl Thataintviotuals， 
thatsupper， hat 加 justan ingenious device 
for removing superfinous sppetite。 Next 
the Tagsimilate nutriment in this camp Im 
sure going to take chjoroform beforehand。 
Careful tp draw your eineh tight on that 
Tinto brone of yours，She always swells Up 
Same as a horned toad soon as you bepin to 
8aaale up 

We rode from the cirele of the pamf- 
es light and out upon the esert。 It was 
Bunt's turn to ride the herd that might, amd 
Thad volunteered to bear him compamy， 

Bunt waa one of a fast-disappearing type。 
knew hia West as the cockney knows 
hia Piecadilly，He had mined with and for 
Ralston，had soldierea with Crook，had 
tarned cards in a faro game at Laredo, andl 
Tad known the Apache Kid。He had 人 fteen 


aeparate amd ditterent times driven theherde 
人 om Texas to Dodge City, in the good old 
Tare old wild old days When Dodge Was the 
headquarters ior he eattle trade and ae 
near:to heaven ss the cow-hoy cared to gef- 
了 e had Reen the end of gold and the end 
of the buffalo, the Deginning of eattle the 
beginning of Wheat，amd the spreading of 
the barbed-wire fenee, thaty in the end will 
二 ke from him his occupation and his re- 
Yolyer his ebaparejoa and hi usefnlneas, 让 
aiatand his reason for being，Hehad seen 
the Tiae of a new Deriod，the suecessive 
stage8 of Which singnlayly enaoupgh, tally ex- 
actly with 雪 he progress of our own world- 
ojyilization; first the nomaa and hunter then 
the herder， next and last the hushangmam。 
Jie had Dassed the mid-mark of his jife， 了 His 
Inustache was pray。 He had fouy friends 一 
is horsey his Tisiol， ua teamster in the In- 
dian Territory Panbandle named Skinny 
am ime. 

The herd 一 I suppose all told there were 
some two thongand head 一 we found not far 
from the water-hole。We relieved the other 
wateh and took np ou might vigil， 玉 was 
about Mine eloek。The night was fine 
cajzm。Thiere was no eloud。 Toward the 
mniaale watehes one could expect a moon- 
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WE ARE PPASED TO ANNOUNCE TIAT WE ARE BOLE SELLING 
AGENTS POR THE KINRAIDE COILS WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCAEE THE PEW BUILT IN TH 
LARORATORY OF THE INVENTOR WIRETIOMAS B、KINRAIDE OF 
JANAICA PFAINY MASSACHUSETTS DAVING -WoN UNSTINTED 


PRAISE， MR，HOWARD JACKSONLTUE WERLLKNOWN PLECTRICAI 
ENGINEER WHO HAS MANUE 


ACTURED OUR GOODS FOR SEVERAL 
YARS， HAS SPCURRD 了 HE SOUTE LICENSE TOLMANUFACTUR 
LNDER MR。KINRAIDE'S PATENTS 


THB KRINRAIDE HIGH FREQUENCY CoOIL 
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Jiacola Tesls 
了 or Transmit 


Tesla was quick to dismiss the patent ability of Kinraide's work mentioned in Strong's letten however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were、 
thrown out because of Kinraide having priority in designs - namely in the use ofa toroid for an output terminal. 


No. 689,199. Patented Dec. 17，1901. 
T. B. KINRAIDE. 
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The Hercules 


PRTCES 


人 THE _ HERCULES COIL。 Jorthealternating eurrent 450.0 人 0) 
Code word, Hermann 


THE HERCULES COIL， Porthe 110-volt direeteurrent 兴 520.00 
Code word, IIermamric 


OFFICE PRACTICE EXCLUSIVELY OFFICE AND RESIDENCES, 176 HUNTINGTON AVE. 
HIGH FREQUENCY CURRENTS IN GENERAL DISEASE [ID 2 TO 4 P. ML. 
ULTRA-VIOLET RAYS IN SKIN DISEASES TELEPHONE, BACK BAY 21791 


FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir - 

Some years ago when 1was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. Youvery kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
1should be in New York. 

1have been experimenting and applying high frequency currents forthe pastten years, and 
have devised and perfected a number of instruments fortheir use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and Ishall endeavorto demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

1have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
foryou, 1will call upon you sometime on Friday, the 18t. If you cannot see me on Friday and could 
make convenient to do so on Saturday, 1 shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request 1am, 
Very respectfully,， 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear sir - 


1am completing the manuscript foratreatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn-. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send methe reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original Suggestion of 
the possible importance of high frequency currents as atherapeutic agent, came, | believe, from 
youw yourself although the literature on the subject accredits D'Arsonval as being the pioneer in 
high frequency therapeutics. 1 should be glad ifyou would refer me to some published statements 
in regard to the subject, which 1 can quote in my book to satisfy the claim which I have always 
made as to the priority of your work in this connection. 1 should also be pleased if you would send 
me one of your photographs, so that 1can incorporate it in the book. 

My work, forthe pastten years, has been devoted to the application and study of the Tesla 
currents fortherapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any otherform of 
high frequency currents or any other manifestation of electricity which is used. In orderto 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that Il may be favored with an early reply, 1remain, 


Very cordially yours, 
F. F. Strong, M. D. 
.RS /ED 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


1note your request under date ofJuly 18m, and would be glad to assist you in the matter as far 
aslcan consistently. 1 will first call your attention to such publications as have been made by me in 
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to 
find one ortwo later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letterin regard to a high frequency alternating 
machine which I had built, this being, as 1 believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings“Notes on Alternating Currents at Very High Frequency” 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1% 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3， 
1891. 


There is a“Discussion on the Phenomena of Currents of High Frequency”, Electrical Engineem,， 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineem, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineemr Feb 17. 
1892, London Electrician, Mar. 4 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condensem Spark and Air jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineem July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineem Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and Ithink 1can send you a copy ofthis pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899， 
Electrician, Nov. 3, 1899. 


ltis of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you will find in the pamphlet on 
“Electricity at High Pressures”a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by aleyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all the nature of 
the leyden jar discharge. 1believe 1 was firstto make a study of coils with air cores, that is, without 
any iron, forthe production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. 1 was, | believe, the first to 
employ an airjet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly was very early in the work, and may have been prior but 1think he was 
undoubtedly prior as to certain features of the work. It would be, Ithink, best, howevemr in a work 
such as you are preparing, to simply refer to the published papers and descriptions which, in the 
absence of other data, must stand. 1should in fact, dislike very much having to be put in the 
position of making any statement on the point and would ask, therefore, that what | have said 
above regarded as foryour own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion foran authoritative statement. 


1wilforward photograph, if1 can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. 1am sending youa copy ofthe pamphlet on“Electricity at High Pressures”. 


Jaly go, lseo] 


Alarge namber are rendering excellent serviee in eaito- 
rial and pablishing o 儿 ces， 下 mi 杷 -eerRloaAr 区 YorYeRR haa 
twoy aod will soon bave more。， Out ia Mitwaukee, two 
brinriag o 生 cen have male a specialty of setting up from 
Phonographa the compositorsdispensing with timerhonored 
Mrtakew? of copy， Cjeaner proois are the retnlt。 tnder 
ac ent 有 me 站 Ran 付 realye ceaae to ia trror tt 
inofensive weomp 人 large namber of lawyere Patent 
aolicitors, stenographers，clergyimen，author% actorw msi 
Sans ingniste dotber proRaional men ars uaWg tpe 

ines。 An interesting andl novel featare ia tbe use of 
he macbine for obtaining daily reports from foremen 刘 
1arge factories。 Snch men oan generaliy talk vigoroualy and 
Wi，bat a pen they sbwn and abhor， Thas been disoov- 
eped however, that they will pour out heart afiuenoe 记 
iaeuirsive talkn” mpon a waxen cylinder jn a moat atlmira、~ 
ie and esetive mmannery and this new method of faotory 
reports ia naturaliy coming into vogue with gratification to 
记 parties coneermhea。 Out of the whole SW000 machinewy 
让 证 estimated tbat 75 per cent are in businest service- 
New York has already to0 maabines running- 

The motive Power io run the macbines is as wubjeet that 
证 此 actively isoussed。 This question can hardly be 
aettledl yet， 了 he phonographb ia driven by the ingetiong 
ittle motor inyented by Mr Eiison for the purpose ;bnt 
that motor is energized io Various wayg Sometimes the 
onrrent 这 derived from an Edison-Jalande battery，one 
reat aantage of Which jy its constanoy， Sometimes Lhe 
arrent 记 译 ken, tbrough aresistance, fromm the ineamdescent 
Tighting ejrenits。 下 here is as very general Preferenee for 
torage batteriefy and nearly al the makes have been triod 
Witb tbe graphophone bave been coaplea Lago and other 
metorsj and the small ize Perret has been found very 
anesessfal。 In View of the faet that the &000 machines 
id fair ta become 800,000 in the mext ten yeare i will be 
sen that thia qaestion of motor and ourrebt for them 条 
not one of the least interesting now before the eleotrical 
osmmamnity。 The customer 0 区 届 6 sntc0pany paye 作 0 
for his machine per yeary or the small snm of 75 centy per 
week。 The sappliet are extrae，of courae， and there 这 
Yaet fiela for work and ingenuity in many of their details。 
By andl by it may becomae 3 general practioe for tbe com- 
paries to fumish the sapplies to their patrong on a certain 
at rate ” annual basi 

Amaaement jhonographe are still new，fGr，althowgh 
antieee echjbjious 人 aye beoo 可 ven we avetot bangyr 
entered oQ the nickel.iu-the-slot Period，when musie antl 
eratory， soOng and speech will be on tap。 Niekel-in-the- 
alot phonographs have proved immmensely popular where- 
erer introgaoea， and there inot tbe 人 上 st mazoo to 
believe rhat the favor they are in will be simply a short- 
tivad craze。 也 very Week brings forth is new singer its 
mW kong，ita new maroh or air; anil the Pablie bas an'ear 
that likes to be tickled。 下 he Phonograph as a Joe Miller 
jagy book telling the latest aa Well as the oldest good storyy 
an amusing companion。 Ineised with ga Yarn ahdl 区 
laugh frormn EL Perking, 让 语 in more senseg than one 所 
bowling sueeesg 

The ie Week，wbicb hae een the iasuance of this pho- 
bagrapjic report haa by strange ooincidenee seen， also, the 
inanee of an order from 人 tshington for thetreatment of 
bonograms as other ordinary mail matter。 “This ia a mtep 
forward， and win lead to otherimprovements and aleveloP- 
maente esPeciallyy it may be assumed ithe standardizing 
Lan 区 aparatao etbattbe Mnmmernaabine an te 
ame record oylindler werve the hme Purpose eyerywhere- 


Te Erarw，Irr， Buperato RAILWAY，which han recently bean 
Pet with theeipragoae aitem an arted Pionthedt 
aly- ran from the xrt witboat the lightest hitslv although 
Po previous tests hn been mmade of any of the power ofeleetrical 
Tbe road wa startedl with 2 cars， whichy they ha already 
iereased，and ad anotber 0 watt Beteraiot: “全 ha cns 
Were run free at tbhs starttll 13 Deloek, after which tn 10 mm 
9051 nickals were taken in taren- 
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PROF- THOMSON'S NEW ALTERNATING MACHINE- 


Vira the high speed now generatly employed in alter- 
nating etrrent mlaehines the moving coila are more or lews 
liable to derangement，so that they are wubjeet to both 
mesbanica] as well as ejectrioal atrain。 In order to over- 

me thia di 午 eulty and to_ obtain a compaot as well as e 鱼 - 
cient_ machiney Prof， 了 Elibu Thomaon as recenuy com- 
Strnetedl an alternator in Which all the coils are tationary， 
adaeo th na moving contacts whateYer hre neeagary 
eonduet the eurrent from maehine to_line。 The machine 


了 Plates or sections o 
cally a ecompownd laminated ring。 了 eorresponds in aa 


8 站 


攻 
HH 


全 二 司机 


Fos._ 1. 8 AN 4 -TaoyMsox'S NEW ALTRRXAYTNO MAcHE 


measure to a fxed jaminated armatare anal is eupportea im 
Sintergr of the ongiae gasingf， 

he end plates 三 Er are joined at their oater portians by 
tbe iron frame-work or oasing im nonsiating of sa ceyiinder 
anrroundiog the machine， It ia designea to oonneet the 
outer egey of the end plates E 5 magoetieally with the 
tatiopary Jamipated 多 4，surroundimg the core MK 80 as 
to embrace the centralliy projeeting portiong of the oore xL- 
To the inner side of the atructure At and npPon Projections 
extending radially inwardy are appjied tbe coils, the in 
and eoils thus rexerabling a mmultipolar ring or cylindricai- 
ahaped magnet bose pojes aro on the inside， 

The feld magnet eolla are supported firedly in the eas- 
ing and energize the_ mnltipolar field magnet zy all the 
Poles of wbieh are of ke namaey as shown at xy me etc，The 
oore ia ixed to the shaft of the mschine andl has the 
jaminatei pele Tieces keyed t 让 

The ring stracture 上 > has interior projeetions of double 
the mumber of the projeeting poles x Y xp earried by the 
Fing eure-piece。 On these Projeetions are firmly seeuredl 
the ooils in Whioh ourrents are to be _indueed, and Which 
are eonnected to the line wires。 'The field magneta of 
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pourse， reqnire to be energized by a oontinuous eurrent 
Which oanm be furnithed by a separate exciting maohine 
The aetion of the machine 1 aa follows : The moving 
Reld-polen xx xy ete earried around on the revolation of 
the core-pieoe ay pass in front of the coils in which the ur 
rents are to be induced。 The lines of magnetic force pro- 
jeeting from theye pole-pieces ct aorost the wire on the 
oils transvareely。 “The direetion of the winding and the 
eomneetion is sneh an to majee the seeta oumnlative in the 
eoils 一 that ia so that 证 a polar Projection xpasses as in 
Fig, 9 over the centre of one coil to that of the next its 
inea are eauaed_to eut the wire lying between those cen- 
tres half of whieh wonla belong to that coil the eantre of 
hieb ia being left by the traveling pole and half to the 
ooil toward the centre of which the traveling pole ismoving. 
Theae aetions of induetion repeatedly following one 
another will be aceomplished without a reversal of magnet', 
iam in the eore-pieee or even in the laminated ring strna- 
tmre apporting the coils in Which tbhe orrents are indueedi 
bat on the eontraryy the lines of foree will simply be car 
ried rapidiy past wire whose virtual direction of winding 
语 opposite alternately; and this will generate impulses 
ithout the mecensity of maguetie changea of polarity tak- 
ing plaoe in any of the eore-pieces。 了 Prof，Thomson 刘 
thus enablea to save as large portion of the loss due to mag- 
echanges or =hysteresisy in the iron of the maehine, 
While still utilizing the iron to the best advantage in the 
raetion of the magnetie maases subject to the mag- 
metizing actions of the fietd-energizing coila。 There is also 
seoured a strong magnetie field_ by the expenditure of a 
minimum of energy ia sustaining the same，besides whioh 
mone of the Wire of the machine neei revolve, thus aispeng- 
ing with rabbing-eurfaees or eliding contacte wben the 
machine ia used for the generation of alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE，N. 芯 . 


THR work now being done by electrie motors at Glovers- 
file，N. Y.，the largest glove mannfactaring town in the 
Unitea Statew iof more tban ordinary interest and Preents 
one or two novel features，The Gloversville 也 lectric Com- 
Pany starte Vheir plant on Deeember 1， 1859, and began tO 
aupply eleetrie Power just a month later。 'They are now 
operating 28 motora raniging from 1 to 2 h，P。and these 
39 machines represent so_many di 年 erent gilove faetoriew, 
The 彰 hb, p, metors run eight sewing machines each ji the 

h. ,frormn 13 + 14 mhachiney ;ant tbe 2 h, P，from 19 to 

machines， The priees for earrent are 和 90 per year for 
1 Pand 和 35 for the mse of the motor; 0 for 冯 hp 
an 本 35 for use of motor ; 事 175 for 2 h, Pand 50 for use 
of motor，Tbe motors are owned and supplied by the com 
pany。 The uqers have becorme familiar with their eare 
andl tbey give Yery little trouble to the company in tbe 
eare of them ; bmt they are of eouree kept under surveil- 
lanee and a weekiy ipspeetion. 

he service is farnisbed from 7 Ag to 6 PE yeach dayy 
with an intermisrion at noon，antl proves Very watisfattory 
to its patrons， The power 训 anpbliea by Thomaon-HIoustom 
arc mmachines generating & earrent of .8 amperes。 Thexe 
machinen nre usea at the end of the day for Hghting the 
town with are jamps， 了 he motors used are the eomstant 
earrent made by the Exeelsior 已 leetrie Co.，of this eity 
and have been found eminently sujtabte for their work* 
The Gloversville eompany now have applieations for Power 
as high as 40 he P ，and tbey are comsldering the advis 
Dility of pmtting im large generators to vleliver a 500 volt 
eurrent WO faraish power for that special work。 The com- 
Inay are obtaining their hrime Power from compound eon. 
ening engines that answer admirably Preferred 
to the orjinary non:eoudemsing high speea ty 

Te compmany have begwn ww fumish motor 
4 PE，ramning LUhe service rigit inlo the houses of the 
peratorm wo that ay the work ia paid for by the hieoe, they 
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oan take it home and do it outside the faetories。 This ia 
ittle point bat it has is signifoance。 

了 he faetorieg really make money hy the motors they pat 
jn, as they charge the help ytbat une the machines 50 
eents per week for the uae of the motor the work being 
Mons by the piece， aa stated above， At firgt no little 
objeetion Waa made to tbig but now the operatory are glad 
直下 tbe charge， Tor te Teneon that they ar enable 
to do yery mueh more Work with the machine run by the 
inotor than in the old way， There in thus a waying and 3 
higher profit in the Work for everybody concernedL 


FIELD'S MERCURY THERMAL CUT-OUT, 


The proteetion of telegraph ana telephone apparataa 
from abnormal currents has jed to the conatrnetion of a 
large number of out-vats， both eleetro-magnet and thermal 

their nature。 In order to avoid the introduotion of an 
electro-Tpagnetie device which might introdnce relardation， 
and on the other hand to overeome the objeotion to lack of 

niformit 了 and fragility in fine fye wires， Mr， Stepben 
也，Fiela haa recently invented an ingenions cut-ont 训 b 
which mereary 训 employei as the fusible，or rather 
volatile, material。 及 Dother object aimed at 训 to obtain 
wuoh # eonetruetion that upon the cesaation of the abnor- 
mal eurrent the eirenit to the inytrument i aatomatioally 
retored Without the replacement of any material in the 
oatrout， 

The ximplest form of Mr. Fieldrs outont 二 iiustrated 训 pb 
tbe aecompanying engraving，Fig. 1， It consists merely 


一 一 Rs 
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nos 1 9 AND 肥 一 FIELDS MEROCEY CUT-ODT. 


of a glass tube with as fne bore whichis flled with mereary 
as Vwo conducting Wires sealedl in at the enda， The 
aasage of an abnormal edurrent heate Vhe Imereury) 
Yaporizes it and the preasare generated bursts the tabey 
thns rapturing the eirenit 
Jo order te proide for the antomatio closing of the 
cireuit above referrel to the construction 中 own in F 语 , 2 
讶 employed， Here a cbhamber is placed at one end of the 
tabe， wbich i part_filled with the mercury， The air) 
whieh oecupies a Portion of the echamber， beinag an alastiq 
medinm，allows the expansion due to the vaporisation of 
he mereury in the capillary portion to take Place withoat 
naring the struetare，a8 the air becomei compressed 
ad the separation of the colamn of mereury in tbe eapil 
anly tabe cam take plaee，thus opening the eirenit ip 三 
reliable manner without aestroying the abparatu 
Another form of cutrout，spown 记 下 5 3) milar 
tw that showa 训 2 except that instead of leaving & 
je9 Sirspace 各 the cbamher，a rubber ball 人 iled with 
air is plaeed in it and the ehamber completely filled with 
nereury 下 his prevents the enoape of the air from the 
haumber into the capiilary tabe in transporting or hanling 
Ene appaatus， while affording a suficientlyelastie medium 
to preserye the apparatns from destruetion by the vapor- 
Presmnre gnerated in its operatian 
tb prastieal avantagew claimed by Mr Field 
for his fara of eurout are firsh that，ifusing only pure 
Ustitled muereury，i is possible Wo have absolure uniformity 
in the eonduetivity of a giyen size of eut-ont， 人 Again，the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


SAM ~ 


Ta interesting accomnt of tbhe novel experiments given 
by Mr Nikola Tesla in the Bleetricat 了 orld of Feb. 21， 
1891) and relating to the Phenomena of alternating car 
Tt of Ye DiBh fregeneyaleaal mm to malte 主 atemnent 
of some of my Own obervations while working in similar 
direetioms。 The highest number of alternationa which 工 
have had at my disposal up to the present have been 8.000 
to the wecond a rate aommewhat below that whioh Mr,Tesla 
has obtained，but 帮 bicb，nevertbelesas，shows properties 
and brings abont aotions and regults similar to those whieh 
he deaeribed。 The physiological aetions of these rapialy 
tematingaeqrrent have been very ably inventigated 由 
Dr Baward Tatum, some of the resalts of whose work 
have presented in a separate commanication 

Mr Tesla's experienoes ip relation to the statio effects of 
tbese currents of high frequeney are similar to those noted 
让 aTISIG 了 articaariytbhe mall earfaceiof the egpdenne 
Which is able to transfer or permit to be tranaferred， a 
oonsiderable amount of energy through a dieleetrio 
owing to the exoeedingly high rate at wbich the changes 
of direction of charge are made_ 

The following ezperiment which was tried by me some 
了 oatheao,iaiaterestingitbi 人 enmeotion， 人 icanaetoeat 
Jamp bulb waa construeted, in Which onl “人 Platinum 
leading-in wire was waed, on the end of which， inside the 
balb， Was mounted a single slip of earbon, two or three 
inehes 训 length, it being one leg of a broken ineandescent 
amp filament。 “了 Wo-tbirda of the lamp bulb was now im- 
mersea in an outer Vessel of Water leaving tbhe single Wire 
above the Water for attachment to the souree of alternat- 
ing currents at one terminal and the other terminal was 
ompected with the outside water Which was rendered 

ht Rondnetipg bt diaolved tberein The water 
aarrounding the lamp bulb formed, of couraey an outer con- 
denser eoating, while the vacuous space sand straight slip 
of carbon Were the meana for the conveyanee of a charge 
to and from tbe inside surface of the balb, which was of 
coursey exhausted to the ordinary vacuoug condlition，a9 
founain an ineandescent lamp、When an alternating poten- 
tial of about b000 volts and with arate of alternations 
up to 5000 per seeond was applied to the carbon strip, the 
好 ment was roughty to bi incanaescence simp 目 by 


the bombarding aetion of the residual gas， as in”the 
Crookes tubes，while of course，no complete eireuit ex 


iated, he condeneer action of the lamp bulb allowing enf- 
ficient eurrent to Bow。 At the same time the glase of the 
lamp balb net immersea in the_watechhbecatne_rapial 
heatedl indicating that that portion which was immerse 
in the Water Would have become equally heated had 让 not 
been subjeetea to the cooling aetion of the water iteelf. 

The retention of the ar as with direct ourrenta and 
tbhe high note evolved by ib bave been noted from the be 
ginning of my experimenta with these high period eur- 
Trents。 Mr Tesla expregses surprise that he Was enabled 
to hear the note from an are in which the alternations 
eurrent Were more than 10)000 Per secona。 MrTesla Wi 

on me for callin 区 卫 训 attention to the the fact that be 

is taking aa the limit of audition in thia ease sounds from 
000 to 10,000 eomplete waves Per seeond，whieh ia far 
below the limit at Which sounas become inandible to ordi- 
mary earay cases existing in Which a pitoh corresponding to 
over 30,000 Per second has been heard, according to some 
anthorities 

The canae of the persiatenee of the aro with very high 
perica alternations 号 sated by Mr Tosls ie undodbtegiy 
he correct one 六 en tbat the Ba8 stream has DO time 0 
oool batWeen the alternationa and its Variations of temper- 


THE ELECTRICAL ENGINEER. 


atare muat therefore be qui 

the apor or gas gtream coni 

mains nearly eonstant 可 hen the rapiaity of alternations 
ea 人 cientiy great 

The cbaraoteristioa stated by Mr，Tesla，aa requisite to 
be Possessed_by machines enitable for obtaining oonstant 
oarrent for ibe Working of are lighta are of conrse conm- 
meoted with the faet that in such machines the character- 
istie ourve indicates & drop or fall 训 the eleotromot 
foree developed on a alight exeess of ourrent above 
normal and on a decrease of current a raising of the eleo- 
tromotive force to a Point above the normal- 

瑟 襄 not however，in accordance with my experienee, 
that tbhe andulation of the ourrent is almost essential to the 
sacoess of an aro light syatemy nor dlo 工 tbink that properiy 
onstracted iatch 儿 m 江 Geptog for tbeir eaooem ty 
than dp fnelglconstrnoted alockworik_lampay on th ren 
ence of a rapidly varying ourrent due to asmall nnmber of 
armature coils and correspondingly small number of seg- 
ments 和 the oommutator。 In facb I have ran with Per- 
feet auecess olutoh lamps in cireuit with ooila of sach large 

duetion tbat any bat very alight fiaai 
Wiped oaty and without introdueing any Partioular differ- 
ence in the behavior of tbe lamps。 It Probably 刘 traey 
howeven that sjight gentle Huotuations ocourring at very 
moderate intervals may be of beneft in the working of 
olatoh lamps by keeping, as it were, the olatoh mechanism 
ip a state of vibration or tendeney to open or olosey bat 放 
ean scarcal 了 be doubted tbat if this benefit exists for eueh 
lamps a similar benefit would exist on the operation of 
codework lampa as aimilar daotnation wou 于 give rise 
to a eontinual tendeney ip each lamps to keep the detent 
or eseapeiment free enolgh for delicately letting-go teeth 
or the feed ;bat the faet that large numbers of lamps are 
ip use in whicb the feeding of the carbon, either by elateh 
or by eloekworlc imnder tbe eontrol of & derived  eireuit 
magnet only， and tbat such lampa operate with the great- 
est satiafaetiony shows that tbe undnlationg mentioned 
Mr, Tesla are not necesearily a factor to be oonsidereal 
sneh cages the self-induetion of the are braneh is negjji 
as compared with that of tbe derived cirouit magnet con- 
trolling mechaniam，and the fiuctuations therefore wouldl 
tt 


7 rigialy daring the experi 
oaaction of an anvaryip 遇 or 
in driving the generating macbiney 
ET 
In making the notes on the highly inveresting and 
Yaluable account given by Mr Tesla) 工 dt 
ver Wa 了 IE 了 notes may apPpear ae eriticism of Mr, 
Yiewa tbey are not made in any unfrienaly spirity 
the desire of reaching tbe exaot facts mhioh 让 这 
the objeet of soientife investigation an diacussion to 
aaoertain。 


perfeetly constant 


SITES FOR CENTRAL STATIONS. 


Acconrxe to the 怪 1ektrotecjiniscie Zeitacjiriyt the sim- 
lest mmethod of determining tbhe best gjte for a central sta- 
tion will be to find the oentre of gravity of the estemy 
taking the values of Yarious points ip the area aa Prol 
tiomate to the density of eurrent to be supplied at tbese 
Point in which case the total weight of copper in the 
feeders will be at the minimum。 This caleulation w 训 ， 
however have to be modified when the considerationa of 
eost of 时 te and rent and 让 pay be cost of cartage of fuel 
and so forthy are taken into aooount 


THE ELECTRICAL ENGINEER. 


Letters to tihe Editor. 


lounleateor may idramm mp olrtt 
om 


DiscUsSiON OF THE PHENOMENA oO CURRENTS OP HI 
REQUSNCY 


也 得 not from any desire to have the taat word tbat 工 bave 
answered Jr， Tesjas ptntements as thay appeareal ; it haa 本 mpl7 
been to correet misunderatandings。 In regard to tbe experiment 
hich T mebtiom， 83 Performed by immereing in water za lamp 
bibin wbioh a single strip of carbon had been myountad and comr 
ecting tbe water and the Silament go aeource of higih potential 
Hternating current at high frequeney, and whereby 
Carbon wa bronght to bright incandeacence 工业 mply 
oobdietion through the glass could not hye ha anye 人 ect in th 
expariment、 下 pysde no general denial that aalight conduetion 
ocCUrred 玫 h even the boet dielectrica。 he glass in Dexperi- 
ment being inymarsedl in water，the asgumpticn of hh te 
are 可 hicg Mr_Tesla makes as inoreasing the conduetiity of the 
NECROSIS 

oE 可 here 这 as not 0 imaarsed，and 中 erey therefare Pa 
onpection wh tbe circuit exiated 

抽 Tesia base Satomientaboat dialeytriow inealation 
resiatance, perfect conductorm degrees of conduativity，ete.，og 
放生 作证 spaioent eng et- 
omenon 让 Presanted ;and he eyen aa 可 hether [haye 
newEF Teastred inaujaticn resistance” and “by 了 condiqction 
urreatw SiDnilar rrejevant qhiestiona follow this tpical one 
have gaia thss ^ 证 conduetiont through tbe glaae were & Posei- 
bty (in the experiment and accounted for tl phenomenon Pro 
ented) thia atioa (ef cbarging 二 9PPbalbat 站 IdSn jar 和 ad 
Teceivin 人 人 charEe therefrom,] could not ocotmr, 计 ， oem 
ie 下 jmse of ap 和 7ingbtementwhich reated 的 an 
iealar experiment an phenomenon to clasees and conditiona of 
phenompena wiich any one at all amniliar 到 放 b the cirottmstanee 
ouid rale out。 Jr, Tesla says: ”了 etatement that condiuction 
刘 concornedl to 5omey tougA Derhaphz neg8 坟 eextent fp the 

ent above gescrjbed was，however， mada not Only on 
acdionnt of the fact that all bodias conduct more or lasa but 了 ri 
ipalty onvactouRt of the heatg 人 fthe glaay da he experi- 
nent “下 he italica are mint、 JP tbe experimment he aa 
mereed in cold water and only that Portion not immeryed and 
加 COntob with the eareot cometnr or thenPnrTounding 
rater， was wartDed。 bis qinposeg of th of oontom 
计生 ceo oa egetrejase 训 全 peghnnent' 

各 regard to the estimate of the numbar of completa waves of 
on eresgonding to 二 iveQ bat altgrationa 瑟 人 
onfess that 人 wan ip error and ybat the number given by Mr 
Tala 6 correot ”The nimbar of cornplete aound 训 aveg Goesy a8 
Mr Teala pointa out correspond to the numnber of alteraatiopg, aa 
tbe expangion aad te contraction of tbe are greamD oorregpobd- 
ing to Wave cobdenaion and Tarefactiony occurs with oachtajterna- 
Th 泪 妇 Point 到 bich 工 bad migsed in the former comsidetr 
atiob of tbe matter，bat， of courae， 这 the limnit of adition 
abowe ay gf the Tates cuntidaered 省 mould_ not afteot tbe argur 
放 exeept an trnlates lothe degree of appFoximation to 上 

Without calling upon Mr， Teala to atate how far "Partb 刘 
from 了 saven in hia yiew， 工 wii iaaply state that mny experi- 
ent of 人 ve or 最 yeaTi go， 亚 hich called forth his yennsrK. 
oartainly dd teach esometbjag then，and added somewhat 0 
ra cattat 人 hrec 和 ne 

was Perfeetly Neil aware Of the effecta of aolf-induotion， 
including tmpedapee, pointed out by Mr Teala， whan 工 spoke of 
tbe inseriion ofa co 这 of large selt induction into acireuit of ar 
ta as steadying the current and essening ita umdlationa 
王 regard to th9e 上 ecta of aelfiinduetion 工 may state，tbat tbe 
8 ofimpedanee have alway as on8 of thoge 
feeta- 

让 和 not true，as stated by Mr，Tesla， that weltinduation 
renders the undulations more PronouncedLi 全 betberit will do 
ao or not depends o0 tb6 shape of the wave of uadulation。 Not 
到 abapes 0f Wave have the greatest rata of change when tbe 
arrent hasa small value。 7hat ia true ia thia respect of a glne 
arwe wonld not be true of a 机 wvtooth wave， But the Point unr 
er 代 soussion originally waa tbe efrect of & arge_selt-induotion 
nterpoaed in cireuit of are Mghtn in 和 hich the current was of 
iachuating cbaracter。Tbe current may be considered in this caee 
Da Hp of sa ttoady ouirrent of ar ayerage cturront Yaluey upom 
Which bag been superimposed an alternating current of pmmall 


[April 3, 1891. 


aloe_ or 认 may be conaidered as mmade ap of a steady current of 
esg than tbe averxgs_ Yatoe with a palaating current pf srmall 
Te gperiapomed Tean io 全 SRaOE of conmae， 
re ad on 红 e Tanis th io 训 pe 人 iotngtion the strebgth of 各 
Surrent does no qhango very greatly, or that te mmininun eurv 
epE and ge mx eurSet Yatge mre bot fat Ferhoweg frotn 
average valae ， 光 ow 人 he elset of ee idnctioa azoduuoe 
no 全 cr with arc glta 芭 By fn impadnnee，to don 
ie waloe 0 tbag portion teroagreot wii e so to speak 
teraatiog or 人 hu ad wetber tba waves GT aeIREEDE 
or palsathg Currepta ao5Teatly Ginipisbed in ampitudev wb 
herpenedl gc smootheg cot 和 by saleipductton Wi depesd upon 
elongioal foroa 家 二 tbs gect feeletnduction intproddng 
an 全 ren te mate ohe 人 at 
ernatiag current ereagtp， oa 区 rimnpoesi on the unncih large 
CO 放 Coente y 攻 E 下 ns tngeniiog cr Te 
roothipg action7 让 下 pla waa Fight in in gebegal Ha 隐 mhenta 
ER 
再 eas not 5 捞 ht，hoWRer， in waparating the effect 
inaes 和 tuctiot 加 由 ba caae dder cuoaiom- 
ave no gesire to Projong th 丰 scnasion and 让 sive ont 
oooasderntion any rereneg tp eectn on olateh or clockwork 
apa or 多 ta Riologica ecta ofrenrrente hase in te 
bo 有 oomouentireop8ne 和 yeetttstrictly WO 各 os matters wbtehh 
to pave cjeared up ion some way， ThOpe that 
训 sing 207 pocoa 和 orrelation 多 坎 6 Dattae7i have tnage 
加 to avoid further 


mon Me 


LED 了 BoatSOR. 


asistNG CONYERTERS IN OIL 


Thaye read arecent article by C. 且 Browa on the "Unos of 
OiL in Jasolatora and Tranaformnera,” 让 r、Browm states : "Tbe 
pplicatiom of oil as insulating pmaterial for tranaformere carry- 


Hpg a Very high Potential was 
三 ra himeslf。 In 了 oo aaa ae pr 吉 生 下 Rob 
Tompeon WEites :5 卫 rmnay be interestng to 了 gur Teaderg 名 
en 和 Sof oh in onwartera wa 疙 gst os Dan 
PHied foF by 下 半 78h。188TVor Abogt nr Teary ago the 
ber et 二 at 汪 人 0 
工 received za Patant dated Oot 309，187, No. 310.997, in whioh 
the following claimn was allowed: "下 be withinrdescribed mnetbod 
of ipgujating indoction Soila or bobbins ef wire of electrical tn- 
in 了 ad bobbtna or cota in 


bination ”of di 人 erent things， but baying 
the fandamental prineiple of oil being Used in ipdiootion coil or 
onyerters of tranafortmers。 了 8 donen't make use of tbe word 
“comvertersy or ' transforpert 


Paaungupmua, Pk、Apr 1 90 


Davrp Baoos. 


下 LRCTRICAL 加 NT 有 TS IN 区 ANITO 本 人 


of tbhe Manitoba Gas ana Electric Tight 
Tecently inYited khe membere of the city council 切 


7 多 feet , wide， There are 


Mr, W、 
Company， 
orks 


be company ip Winan 
The boiler house 刘 T0 fest Jong 
inqaeelhoiler of940 1 及 000e haadred 了 onnde oretogmn 这 


Ceah The gokestagk 

etar。 he engine 

taina two Pairg Of commi 
200 and 400 


00 feet high， and 9ye feet in dinin- 
dynarno house ia 80 feat aquare and con- 
nd trface condening 3 了 Luntonattc 
SERIES 
engine me 1838 topa， 
ee 放 eve qt 克 st ss posts 
训 Oanada 一 three pl, 3 feet 4 inches wide and 89 feet long， Tbe 
abafting with which 让 这 cgpmeotea ia 了 ted up wb 于 iotion 
Ceh Palmada 和 thetaican_ Iron Compangy 人 9 mie 上 
are rua two Tbomson- afo maobines for ii nd 
下 和 的 人 的 TH 
区 ndsoett da an Te 让 nodeseent dpnatpoe cf 
名 00 light capacity are run from tbe shafting, driven 了 7 the 200 
了 Pengine 88 Fell as the aro dynamog 吕 jhich are uaed for 
本 The total capacity of arc plant 证 135 Bighta, Si 
全 二 ttal etPacitriol incandeecont Plant 放 电 000。1iR 人 1 
ith capacity for two mors ineandescent machinea of 时 500 
to be instalied th 名 委 1。 The Paampa jn conhection with 
consist of one Blake air Pump, one cireulating pumpy 
bofler feed pampy and one large Northey axtxiliar 罗 
Pamp 内 tted wp with 108 feet of 人 .inch bose for fire protectioa 
onaall divan pleamnaTa Triog ontains 人 hp。 
tto aa enfgiae gureiahtng DOwer for blackshnith and machinery 
bope， 机 | 


庆 
each 
One dh 


和 hichare Hited wiibtwo lathes， ng 008 and on 
Borew cuitting machines，eEery 本 heel grindstone，drlla 
生生 全 人 Eeeenr7 rpuiry for both gas 
and electricity， being dgne in tbese sbhopa. 


SPECIAL YEcHMHIQUE ro THE orrice TREATMENT ONEY 
CEESSFUL TRKATHENT OP raR APPOINTHENTS PHOME 
STREPTococcu TNFECTIONS HI B041 

tn TtnehT) Prenc Berweentl Ato 3 用 风 


RS FREDERICK FINCH STRONG，M, D. 下 略 后 王 家 和 


人 GT28 FoUNTAIN AYENUE 


norlm， ET. HerLYwooo， CAtir 


Nov 21j;351 


Deaz Mr Strickfaden- 


Itrieda in vatn to get you on the phone but 
no one hnswereda，Hope you are still well and eyerything fs gotng 
filnely with you， 

I an now in my elghtieth year and stt11 taking 
pattients。 our rent has been raised and we will be compelled to move 
节 we can find a cheaper place，IT shall hpte it as We have been henre 
for thirteen years and tt had grown to seem like home。 My five 
metez ULtTa short Wave (which I call my MVITAL N RMALIZER) Do you 
jnow anyone 这 th HiEgh BlLood-pressurevThirty two yegrs ago [ mas 
runntng 8 systolie of over Two hundred ，The Yet，Life Co rates 
型 旬 Blood pressure as PUBLIC BNEMY NOL'it kil1s 600,000 anriuelly 
(more than Cancer and buberculosts combined IT am noy runnlng. a 
Dorm 1 pressure of about 185 and am feeling very well dispite my 
age， Are you sttll doing ELPCTRICKS? 工 have all my tesla apnparatus 
and dont know what to do vith it。Do you know anyone who would take 志 


off my handqs，We are .sadly in need of money and 工 would sel1 al1 ny 


RH-R apparatus for fifty dolliirs，You have no doubt seen the million 


Volt 8oil Which I gave to the Planetarium。Can you not come up and 
look over my Bigh-fzredqueney 1IJUNK-PILEI。 Today Jose Iturbe came fn 

and played for us、He is gotng to try to sell my plano forme He says 秋 
TI8 A VERY G00D PIANOH TI also want to sell my harp We shallbe very gl1ad 
to see you again,， If this reaches you please call me up 


ycur old High-frequency friend 


pp Sn 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was“Nick' to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan lsland to the NY Telephone Co. for some 517,000,000. 
This was atax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor.” 


They were not alone in their difficulties with him forJ.P. Morgan, the elder always had Nick as his 
pet problem.1worked for Morgan briefly on his palatial steam yacht, Corsair as installation 
engineerand for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff mannerto befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was astrange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edisom, Fessenden, Marconi, de Forest Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller Lieter Davison, 
Carpentem Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


1knew these men and answered to their good-natured nickname of "John the Wireless Man,”a 
title that tickled me no end as lliked to make sparksand create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed likea man apart - 
anindividual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand andto dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a“Nut”while others referred to him as “The Genius” and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


1paled around with men like Earl Ovington on whose Blerliot monoplane linstalled my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
ofthe first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coill mounted on a platform 
overthe Crows atthe old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that 1 held in my hand.1soon found 
that we had a daily matinee and evening demonstration forthe duration of the electrical show 
Which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it.1was a scared kid even though fascinated with the sparks that 1loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. | must confessthat Itried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that 1had an 
open gap and a huge glass plate condenser in oil With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as1worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days wi 训 
ever understand or imagine-. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for asa 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the“big boys.”As a quiet-mannered and discreet consulting engineenr he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


1could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom Il helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
1 wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery.1 would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately words are totally inadequate to express the thrill of youth when engaged in pursuit 
of a pet hobby. 1had so many in pursuit of electronics that | regretthat Lam unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


Thereisone man in the East who might assistyouif you can approach him right. Heis John Hays 
Hammondjr. a millionaire who has his [iat Gloucester Mass. His father was a Tesla supporter 
onthe Robot. 1knew many millionaires, but this one was a snob. 


1palled with men like Earl Ovington on whose Bleriot Monoplane linstalled my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, 1at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length offa wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. 1soon found we had a daily matinee and evening show here 
forthe electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl wasa show-offandheloved it. 1was a scared kid even though fascinated with 
the sparks that 1 loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. | must confess that Itried to emulate him 
manytimes and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers 1 could get 
the distance that envied the boys when 1would work with ships in mid Atlantic， Prior to 1912 no 
license was required. 


Dean Mr。Anderseny 

mhanka for yo note of the IHth。I haye been 
busy with 可 3read anal tt 号 Phere 2 applioatiLons englneer 
ing for an electronica jobbereAas an oldcr oftiaem seema 七 Da 世 
the better paying engineering joba are mavailable to us here - 
The electrontes Ttrms are staffed miLthb “Jougatera Who Peaen 七 
io oldsters experience。 


叶 had 上 letter “from Botas 到 telieve 二 目 工 mt 


wooa once when 工 was aoelktmg to buy some buainesaea To 本 


Wealthy eltent :mn 、 Conneotaouto 工 have auggeat3a 记 him 七 hat 

he might obtain more d6 了 4RA 放 昌 4nformation on the Big 0Osci11atom 
无 hmomgh you 二 has>asLar uaeuma? 

You 巴 ght write to ray Earle Lewls Oovingtons 

Santa Barbara，Cal11 旬 rnta 。 She “is the realthy WidQaW of 7 Tommer 
riena 3m， earl1y day ea cns and av 了 志 Enm mn New YorEKeEE 1e 
became famoua as the Fe 七 到 eenaea dr Mail Pilot。He mad 工 
haa Bioriot Monoplanea at Cararn ctty， II 和 ma I909 wen they 
re beautifoal little fadzy moths tbb Tew at 7 了 5 MP HE。over 

tbe heads of the admiring Growda 耿 Sumadays muoh like & ciroua 
aa ma 本 track 骨 th tall] piL1ona as arkeras The Tirst radio 
wy set waa dnstalled in Earle1a BlLeriotwDragonfly " 由 人 arda 
Cit 了 4n I909。It WaS 县 bread board affaitzetWe Hadi lotaof Tam 隆 th 
化 硬币 ten5eztn6 the oommtarpatee RN 基 whtoh fs oredited ta 


全 站 
radio 1deaseI hope to get ome oo oknnetoed stor 了 皇 Onipapez 
for posterity and doommentaIz 了 Pumpoaea 30 tbat tbe youmgez genez 
atiom may )oanow What 1 蕊 Ye3 4 如， 1 tria1 攻 the nemset5 of tnat 
day。I haye Dr Lee ae 9 4 二 be to adviae 
and eneoumage mes At Bo ne 二 gotng 3 
Heab -echinez Ac5oi | 
人 交 aawitnt te .cs tlarl7 
a8 位 BonsO tantw 工 2haa。 itgtnal deaa to ell tba 了 .3。 IT。 Land 
Sall1ed there 了 血 Washingotn 3 mnaud 区 et Do Wheres The 了 ao 
了 al Apparentb1 3hey aeoure aawanoe tnfo on : 七 er3 Thioh 
they clasatsy as naoiaedesi ae 生 - 了 a. [aattn 咯 they 
have grabbedmimowledge thet they ， aantt IJmor how to app1L7? 

A number of the ao-~eallea aecret acevloea 节目 tb 可 are SamE 克 Pe 


ola stuff yeare ago。 The moh tallked of Trist Watch 于 ;139 下 a3 
和 


butlt at om 相 lab away baok 了 TI926。 De，charles 了 。 Burgess 
bualt the Ti Portab1e 1mn 的 friema 了 60 收 s2Raoaat 
bad 4 1 his cansltdmg offtesni re Taa relitew。BtumgRess and 
Lovuis have aepahedd for 2 Telaa SR the Yea1ee Where 工 
have am idea there 18 plenty of Tesearch 志 o 避 accomplished toow 
I 到 Tez 了 glad to note of youm Progreas Sowamrd 
aarintte atamt 中 the Bulletin na na Taala Joumal。IT 工 ma 了 
bdofra 2 2 由 的 阴 9 Jo woula lwke to help 1i7 IT can? 
工 同 和 人 aomt of 四 本 (hare 吗 th a man wham 工 
人 haa 和 Mineral Ore Seaebtar th 此 separetam jany minera] 
”from 1ta Fanpgueieleotzon4callye。 The maobtne has greatspbbasibilib1esd 
I have managedto Bet Someof the Targe ining companies interestede |‖ 
men I introduoed the tnyenbDz 如 和 of mmeans ho backed hi 
码 tha tokan mllowanoe。He ia thorouyhly atteaa business msn 


and spent the money mwlaleyompe backeya are “eevea ana waa1 
not tnveat more tmtd3 Ha showa them al11 tbe machine worktngss 


2 8 tbhtgs tnventar has been dheated befdre he 18 80 suspiotous that 


和 了 x 
Phe'refuaea tp reveaal tne Who] 若 浊 eah 曲 to hi1a baojteras 了 ha 


applted for Patenta 训 zpugi 了 patent lawyer Triend of mine 号 0 


(Topaait tntotha tattiree li5rgitbiie 1avyer aa the 避 
5 二 bibg ootoratianr ipea wa an 和 thiig 歼 t 世 8 
ntar WHO au6DORI Sana GTE ob 了 ov6 uml1659 he Bat 大 Or 喧 
chaga 汪 csag an pesagrthat :Tsceitbarassimng to mo ml the 
tin SET6 癌 t 训 iaaar may an Enere'd3 nothing that 
an aiog bot ty ana'&sa5S 汪 ne 站 aakbr2to 证 axdover 世 bg 
Teaeat DaotEFS WP antSEHhaGr 二 人 把 05000)" 阵 be ma 
ti 次 erinventor FaaataaiT ovezAat the beok indrcoaI] ofF the ztning 
cmparnieg who akg dotng thaqr bs8 to 二 oal 二 he 中 dea 1 和 they cane 
ie aachii fraaia by'biEgrcaith5pitteg torbarondth 配 三 卫 reYol 
Ttiongde the mbole mthiag ProGeasstnaiatr 了 ya 
工 ma propostng: that-soma one in7e8t :sa 了 7 开 003000 
5 a Hew oompany;tovtakstovem th pesseritiane5thatsieantt Ee 志 
，going dbe tonperaimal1ty tnotblensnTr Tou Would te more data 
ron tber machina3jetcsmg inow 了 工人 43 滞 D actualityInota dresameI 蕊 
worEa。mThe -model :as here The invemter haa inveateda overgT50y 
000 of Hts om money- 王 员 a breke 3 Thaimoney, mas spent 4n research 
prtorg io:therforming bf the corporationsEat me lanow 1f you Have 
aryomnltntereacted-6rioteh to want'te aee the machine and meet the 
invenbbr and imvesttgate tthorotighlye 全 
The laay you mention， as haycng: called upon OINatl 
ay have been Mira。pritz'IowenatetngHe was mth Teala ana a pionasn。 
There were -a number: of German syzmpathizeralithat Tesla lmeweThere 
as quite a Tuas at 二 he ttme of WoWs ITor my -dad used to dine 
at a large Germai mestaurerit 1n NoYes mtth a man Whom he had bef rien 
dasfEimtght say an Dassing that ay Erandf 示 heiand my daa and 工 


,alL1 haYe had a great trent 上 toward befrienaing 4nvyemtora and 
technica]1 meneIibelievp IT tolda, you how Grandfatherm wa3 七 ne 
omegtnal -baclkemr ,of ,Bell 4n Sa1ema)but， Bell made a_T1op pf the 
Harmomtie elegraph-ana :elt -bpq, because 耻 19ha Grey beat hi 
Taatmatatalre niaade BelLs。 Hevhad ,1IWeg at336 Basex Street 
DBLOOK- aW& TD 七 nG- Sanders Manaton mhere he .68tsb11shed 
5 has fisrb ;1ab 4nitheibasemen 世 81af87 :4Dtaa 392 336 Baaex 
Street in salem waa btlt_ana ooompoued by 吕 fa 驯 ] 水 cr five 1 
-BEenerations: and grandfather -了 5.a1W8 了 3 haelpb4ng :otherssBatrEE- 
7 WaSLQE-a 54a418RNas 上 ripe :and:lmew 580 man 了 :9 the -1LPyemtoma 七 hat 
JeentSe and his .Wealthy 刀 elephone pioneez -0116aE06S backede) 
Weai Da6=ibe 有 盛 D 玫 Be jn thia 区 orman -reatairan 世 -herehe enjoyea 
the ,4mported beep ;and-there.he ame 刁 this peracnab1e red-beareaad 
Toung ma who:became hia chargew The man 3Spoke 了 gl1+sh 阻 地 
Perfection and had 8a. 了 PH。De(Heidleberg ), He was fn the oil 
_business for some 6erman caompany snd dad helped him mee 七 
busdness menePhitoynto- 七 he my 下 -mked for De,E。B,EG and 
人 
， briefly :for the Atlantte Commmto 丰 fon Corvasa .aonaultant 工 
instal1ed zadio:on .the Argentine， battl1e shtpe .Rtvadavia amd 


WarenarIaasstmatbe -了 YicoftLoe3aridion 和 ca mm terman s htps 


mader Seal4g，Boelnmes ,endotherse 工 new men like Zenniok and 
Braun anda other leaders :mn gormany。 .The wam broke oute 工 

Wen 二 4nto the .na and W8B Torbitdden to eyen Imention thier Damese 
Dad felt htmt because if7 hia -friend in the oil buainess Who hada 
Petbmmed to erpanys One day:Dad Yae unizzeaa byrthacolda 了 .BIT。 
.ana 册 a3 .Dretty 而 611 peeVed 和 tthe treatmen 十 香 ocpmd d him、an 
established .busimexx man With two.sona on the -Bervioe sand he 

et them lmow -1 oosThey finalL17 revealed that hts Tritemd 轴 bo 
ad Wiasttea ou plage tn Yonkers 加 a8 :Pirpalttyicnenof the eye 


aona of the Kaiser and a Major feneral tn the &rmmy over theres 
TI.bellye he was lcdtlled in aotionw Ps 


工 11 keep 了 ou informmed as IT osne 


226T 县 Panets Brive 
Palo Ato，Caltfornza 
Septemben 22nd，I953 


Santa Barbara，Calif。 
November 16，1953 


Desr 。 Anaersoni 


naIeSOU fo senadng ne the brochure，Which I haye read 而 乌 
nterest。 工 recal1 that Zy husbanda，at aifferent times， 8DoKe 


-of Nicola Tesla as one of the gzeatest electrical Eeniuses tha 蕊 
sVer livea。 


工 Yegreat to say tnat IT duo not understana much about electricity。 

工 am therefore taking the liberty of assing on this 1iterature 

OU have sent me to one of my husbandTs oldest and best 了 rienda， 
DEA Wao has been interestea in high freguency almogt 
es*。 工 am asking him to 析 rite you。 


mueh 了 or your thoueht of me in this matter。 


oOvington 
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Nentioning some extensive 
alterations and improvements， 

Some interesting matter on 
electrical apparatus. 

Information on the fiting of 
trusses. 

Alist of instruments and 
books at very low prices: 


The Siory of a new Electro-Therapeutic Appliance. 


了 he brilliant achievements of scientifie investigators in theufeld of electrical science during 
the pastdecadehiave served to eoneentrate the attention of the medical profession upon the won- 
derfal possibilities to be found in the field of electro-therapeuties。 Although conservative mem- 
ers 噶 the iniedieal profession have ever been wary of experimenting in the treatment of disease 
Ty eleetrieity yet since the days of Gilbert and Franklin this important subject has been forcing 
isalf mnore and more to the 在 ont, until many of the leading lights of the healing art are to-day 
imbered among the believers in its effieacy. 

Thewaaderful diseovery of Roentgen,inadelknown to the world in 1896, gavea greatimpetus 
ttEeuse of electricity 也 medical and surgical iiagnosis, which bids fair to be surpassed by the 
TDerhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
[the inast formidable diseases Which afhict the human Trace， Finsen's diseovery of the usefulness 
of the ltra Violet rays 记 the treatment of Various diseases has given an added impetus to the 


Subject. 


The Sironrg Static Induction and Hish Frequency Apparatus. 


Aniong thie frst to experiment With the X-rays in this country, after the announeement of 
RaEDtEen's diseovery， Was a yoOung medical student in the city of Boston who showed his 
EDuilding for himself an apparatus for the produotion of the X-rays early in 1896。 This 
at Dr Riedericl 了 . Strong, now instructorin eleetro-therapeutics in Tufts Medical College， 
Hie Tesla or High Frequeney type of apparatus for his experiments, and it was not long 
ee motieed that patients Who were exposed to the X-rays generated by his apparatus were 
TEADY Cases benefitetl in their general health。 This led him to investigate the therapeutic pos- 
Sbilities of elaetrie currents of high frequeney sad high potential with astonishing results。 Up 
Tas treated several hundred cases, many of which had proved refr 或 tory to other forms 

te majority of instances benefieial results have followed.# 
天 number of improvements in his apparatus and many ingenious 
application of High redueney eurrents, among others being the 
des and other methods of treatment through glass， Dr Strong has dis- 
人 训 the course of his investigations and has suceeeded in adapting 

ses, 


OF Eiving 训 detaiL the result of his worky which will soon be put in the 


anty Dreaks per second as ordinarily found in tne Resonatur tyPes' and even only two or three 
PerSeeond asfound in H. FLattaehmentsfor statie machines, such as Piffard's Hyperstatie Trans- 
ner The enormous inerease of ihe rate of condenser discharge in the Strong apparatus mani 
iestly inereases the power of the apparatus in like ratio- 

Another unique feature is the air rheostat which permits of an exaet regulation of the dosage- 
SI another feature of mueh value is the deviee for Tegulating the fredueney and potential of 
the apparatus, which is aceomplished by alterations 记 the eapacity, induetance and resistance- 
These are placeal at the comrnand of the Operator by means of specially eonstrueted hign tension 
switahes placed on one end of the machine- 

A point of inugh iniportanee in thia class of apparatus i the question of insulation。 This 
We believey has been satisfaetorily solved by Dr, Strong, who has spent many hours in his lab 
He ERDerinienting with diffarent mmaterials and has fnally obtained a substanee of Surpassingly 
Eeeater Tesistaliee than 0il andi therefore) an idealinsulator， Noris theapparatus left to depend 
ipoi insulation, being SO eonstrulcted eleetrically and mechanieally as to pe subjeeted to the least 

ossible amount of eleetrical strain when in use-. 

TDhe apDEERtES ismanifaetured Uniler the direct supervision of Mr, 了 arle 工 OvVington of the| 
Rssaehusetts Institute 有 Technology，who was conneeted with 了 dison's laboratory for ovei 
EROEaiS。 了 CEISOUaIIy tests eVEEy instpument) subjecting 证 to douple the strain While tes 
that 迁 will be ealled upon to endure afterwards- 


High Frequency Therapeutics” 


TDUysiological efieets of tighifredueney currents are chiefy exereised npon the Yaso-rnotor 
Stem casingafhushing of Dlood through the peripheral capillaries， apening up the sweat glands 
nd ERYing JogSL coiigestion。 了 he blood becomes oxygenated and trie acid is 0 zed into 
RISEEDation 0t 届 辣 志 Drodneis greatly inereased。 There is a marked germicidal action 
GASUiS HENed Telectrie oz0nizatio' Which is the result of the large amount of ozone 
EGRtedlDy iagh fiedUiettey eurrenta and carried into the tissues by electric bompardment This 
放 语 GeH valae in the treatment of infeeted sores, tubereular uleers chronic skin diseases, ete- 
EGGEESeUELiinination of C.0, and respiration 记 血 vorably affeeted， There is also an 
广 doupted anesthefic actiou When the etiITent 记 eoneemntrated over a small area. 

ODNRLaD Agent of such valuable andl varied physiological effeets must be useful 
喜人 如 etneatmnent ofalargemnumber of diseases，。 Among those in which it has been found of special 
RE iDetes gout chronie rheumatism，obesity，hysteria， neurasthenia， insomnia， head- 
EGRNIRLRNU CHIOPOSS USDepsia Atonic dilatatioa of the stomach。 colitis hemorrhoids， 

ORGIGGNSELREOU DTOSERtitis neuUralgia and Dulmonary tuberculosis” Hersehell has obtained 
exeellent results in the treatment of gastrie uleer，ehromie gastritis and chronie eatarrh of the 
intestines. 滞 

RARiOOR OCR USREE DenEted Dy 1igh fredueaey treatmnent may pe mentioned lupus oL- 
NS EXtIGNURLOSS) Choi eczema hene rosaeea， Psoriasis PityTasis， sei tica pruritis， 
TOdentialeer trachoma, prolapsus aidl fissure of the anusy ete, 

There are certain essentials to be taken into consideration by the physician about to pur- 
REEGNEGGX DDRIIS Iany inefieient machines of little Value are on the market， 
ELSEGNSGE RhoUld not De inisled by IOW Drice or warranted elaims to purchase aeheap 
IERIOREIEGE OURDDaiatus 上 firstrelass instrurment should be capable of 时 ving 500 miniam< 
RS GEinore Of cuirent in the seeondary eireuit and should supply a heavYy spray of from 5 to 8 
EUesin leahgth。 IE Shauld be adjustable as to tension and frequeney, as the low frequeneies of 
Re or Si hundred thousand oscillations per econd are only suitable for X-ray work, the mmo 吕 

上 CIRCEYGUUENeies (OF therapeitic WOIK Tanging iom a million to a billion Per second， 
IIStrone Static Toduetion and High Fredueney Apparatus is designed with especial refer- 
HGHtNeabove mnentioned reduirements which have been found by leatdinig workers to be neees- 
杞 obtain first-elass therapeutic results， The priee of the apparatua With thernpeutic at- 
elineats 证 $350。 The X-ray attachment is $25 extra. The Ultra Violet attaechment is also 
tea。 IDhese can be obtained at any time after the apparat inastalled， 


or for USEails of the therapeufie tses of high freqtueney currents see Chisholm Williams hook on 
世 和、 Ron le ts Ciapp ke Son， CE ai 汪 


FeiL Manual of Jntragastrie Technique Jondon, 1903， 


il - 
人 static Electricity. 


于 Tivate praetice Dr Strong has succeeded in seeuring all results from his apparatus 
iat eanTDe obtained with a Statie machine。 了 he value of tbis faet can only be appreciated by 
Aio have experienced the disheartening and Unsuecessful effort to make a statie maehine 
in iiaid weather， To those who have been accustomed to rely upon the cumbersome 
Static machiine With its 在 agile glass plates and its susceptibility to atmospheric conditions，this 
本 eat，compaet and handsome apparatus of Dr. Strong's seeIns a Wonder。 That an instrument 
Wiieh cambe attached directly to any ineaudescent lighting cireuit and is not affected by moisture 
rtEDeratUre Should De capable of produeing the statio breeze, spray or spark, or produee effeets 
ESinnilar to the static 这 dueed and Wave cuUrrents seenis almost beyond belief， Yet all tbis and 
Inuehi more Gin Deaccomplished with thismew apparatus， or that reason 让 iealled the “Sirong 
Satie FiiCuctiaoma an 2 有 开 reguencgy 44PParatas. 

Among the late therapeutic appliances designed by Dr Strong for use with his apparatus 
may be mentiiied thie Taeutya Fread SDray，tbhe Combintation 天 Huoreseent lectrodes，and the 
到 istab1E CORNERSIRO 再 帮 euve 盏 eclrode， with attaehments which enable the operator to use a 
SParKE thioUgH gaSS or the efeuve directly against the body of the patient，either through the 
间 othing or agaiiiSt te bare 二 in。 了 He has also devised a unique apparatus for the inhalation of 
One geiierated Dy ligh frequeney discharges。 This apparatus is constructed so as to eliminate 
Gdisagreeable nitrogen furmies which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays, 


Amiother late addition to Dr. Strong's apparatus is an attachmient for generating pure Ultra 
TiOlet Rays of great power and duantity。 This attachment is a modification and improvermnent 
Ofthe condenscr sparE amp used by G6rl of Nuremburg, in which advantage is taken of the faef 
证 二 te condleniser SPaEE i Very rich in ultra violet Hight， In the Girl lamp the discharge from 
RDaiE GETIEYden jarsis catried to a series of three or four small iron palls placed about one-eighth 
inieh apart。 THe diseharges of eurrent are necessarily intermittent and follow each other at com- 
TRYEIY ONE intervals， ID Dr Strong'simprovenent the discharge from a condenser of much 
SEAEEE CRDacity is Utilized in such a Way as to obtain a eontinuous are between the electrodes、 
EC the Ultra Yiolet rayvs are inuch more powerful and of surpassingly greater quality。 


X-Rays. 


TEXTaya Drodueced Dy tnis apparatus are steady and powerful，seeming to possess 
TREEGSUTE He actinic poWEer of X-rays generated by a powerful eoil combined with the pene- 
atioa GUIEESEIG in XrayS generated by large statie mnachines with a great mumber of revolving 

DatGS TIETESUL 二 an Xcray thnat gives sblendid definition for fuoroscopie Work, with excellent 

STRdiographic Work，the length of exposure being much shorter than is necessary With 
en the largest static Iachine- 


High Frequency CurTrents. 


LAIUEGUEE NIOREOU Used high frequency currents therapeutically as far back as 1SS1l, the power 
HSiGI GTis EURRents Were very low being obtainedl Simply from the discharge ofa pair of 
ER DYy Tint denominated “Statie IJndueed Currents.” In 1890 D'Arsonval 

is EDerimnenits With High frequeney currents and obtained some very eneouraging 

所 aiagh frequeney solenoid， In 1893 Oudin devised his “Resonatur'” which is the 
aliiost Universally used abroad for the produetion of high frequeney currents' 
DERatus Some remarkable results have been obtained by 了 uropean eleetro- 


Unique Features. 


ts tpon this type of generator have been madein theStrong Static 
cppratus however。 Ainong others Inay be mentioned the sparik 
of the condenser diseharge Per seeond as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil showing both sparks and effuve. 
All photos are from Robert Campbell. 


REMINISCENCES 
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ROBERT D. CAMPBELL 


Robert Campbell author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machineisa replica 1built ofthe Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH EREQUENCY 
CURRENTS 


了 ARLE 工 . OVINGTON， 了 SO. 
ASSOCIATE MEMBER AMFRICAN INSTITUTE OPR ELEFOTRICAT ENGINEERS。 


To the average physician the term “high frequeficy CUrretts is 
anything but definite。 The term has been so often imisapDlied that 
there is little wonder it is so generally misunderstood JIn thbis 
paper it will be my aim to give an exact idea of What high freqUency 
currents are and to illustrate experimentally some of thein Dectulian 
properties. 

What is generally called the“alternating CUITeiit is SCUITETE 
of approximately Sixty cycles Per second，or， as it ls Sometines 
called，72oo alternations Per mintte。 This means that in one Sec 
ond the current passes throtgh 6o complete Deriods OF Cyclesa ELet 
Us asstme the current starts at zero Valtle (See Fig. IT) andlincreases 
in a positive direction along the ctirve AB. When theuctrrent 
reaches B it has attained the maximtm positiVe potential It thea 
decreases along the line B C tntil it again arriVes at ZerO as shOWG 
at C. Continuing along the line C 了 DEthe current tracesia pat 
pelow the zero line of the same shape and Size as that abovej arTIVE 
ing finally at the point 卫 on the zero line ready to Comierncelane 
other cycle， Along the line ABCisonealternation amd alongithe 
line CDEis another. The complete curve ABCDEIiSaLCYCIG 
Hence there are two alternations，one Positive and the Other megas 
tive,， to every cycle。 Electricians alwWays sPpeak of SO Ia CycleS 
per second”or “alternations Per mintte'” and TeVer TeVerSse te 
terms， This is sometimes confusing to the Torctecfinical nindl as | 
the mantfacturer Uses the more scientifc term “cycles Per Second 汪 
while the local electrician ttsually Tefers to his current as SOUIan 
“alternations per minute.” 

Jn commercial electric lighting and Power Work 25 Cycles per 
Second is called a low freqtency ctirrent，While I33 CycleS Der SEC 
ond is considered a high freqtiency。 To the physicist arid mafitdfacs 
turer of therapeutic high frequency apparatts，hoWeVer TI33 CycleS 
Per second is a low frequency。 The latter consider a cUrrent One of 
high frequency only when 让 changes its directionm thotsamids of 
times per second。， These extremely rapid rates of Vibratiom are mot 
obtained by mechanical imeans，am electrical arraiigerient Deing fa 
Imore satisfactory. 

The questions have often arisen: WVhat is a high fredqteicy CUT 
Tent? 了 How are Weto draw a line of demarcation DetWeem CUTIFERIS 
of IJow and,high periodicity? II suggest the following definitiom cf 

744 


f 


ssdining ee 让 by the 全 RE cairents We 


过 mean eurrents 0btained by ， disrtiptively discharging acondenser' 


et us 5 how sach Shepen。 are zctual -Prodtced: Hor tberapettic 


Rere are ie 示 和 ds 三 enerating， 相 Ri Higt 和 re 


tiency crrents， fthe 卫 人 rsonval the @Oudin and fhe Tesla method. 
ee machine 训 astiated 《ESE- 2 褒 89 designed that any one 0f 
may Used at- will， 节 at ls either- 卫 Arsonval 


Sr ar 开 esla- carrents are produce 由 T staH try to show:yot | 


二 Tthis 和 工 al as -pardo 于 fOr 证 -fregtent Thention of niY 
Tachine:- This ， freqtient mentiorn is necessary，furnishing， : as 
ae Variots CUFrERtS -neccessary iorthe- following experi- 


Tan iustration Jet us eatirely disconaect the Tesla cail eg 
ularIy 人 armnished witt the abBaratus and lead the heavy oscillatory 
crrent=whichordinanily excites the :primiarv- of this col etitside 


the eabinet This restult js accompiished by mmeans of switcfies 下 


and 了 in Fig- 2. Now， Eonnect:tfiis heavy ， oscillatory ctrrent to -3a 
ooi，which is simpIy three turns of electric ligbht wire wouad into 
the form of a circle two and a half feet in diameter: 了 By conniec 全 
诈 g Petallie handjes to the two extreniities of thecirele -of wife and 


trning On the ctrrernt，wWe obtain the high -frequency current of 


了 :Ars6naval，This 和 mothing mmore Hor jess thar the drop 记 Doten- 
二 ta across this crude coil catised by currents of extretiiejyr high 丰 e- 
EGGcRCY iirculatingg through thc coil。 JI practice thc 从 rsonyat 
carreht is obtainetdf front Dinding -posts 站 D 证 Jig. 2 and regnt- 
:ated withandie -0 The freduenev afthe D'Arsonyat cttrrenitt- 芭 
BigfEbutthe yojtage is necessarjly comparatively Jow;, being limited 
byv: the poteiitiaE of the transforpier charging te corideiser ad - 
goferied by the length cf:thec spark gap- 
Gudin added what he called his“resenator7:to the solenoid of 
:1D'ATsOnVal -and thereby raised the potential of the currents Pre= 
= dced- Since we cannot Obtain something out of nothing' this'rise 
三 名 potential is at the' expense of artperage.- The Oudin eurreit has 
a jigker voltage:than _the 了 D'Arsonyal current,， put EOrrespGndingly 
jess amiperagc- Arough imnodel of an Outdia resonmator' consists of Ba 
本 人 of wife the Jengti of whichy Re imast be carefatly 


Referring-to 下 iTWe Dave herc-the wiring diagram of the 
eslaicircu 记 也 Wi be noticed Tbaye marked the alternating cr : 

ins iow Yoltage， jw freqtiency ”了 This is the commercial 

img Ciirrent Wiiich tisually has a Periodicity of 60 cycles and 

Dotenitial of apbroximately TO0 Valts- Ithe 由 Fectietrreat Only 


densern and Hence at te two terrmiinals df the sparjs gap, Tises Unti 
the insulating jayer 0f air betweeni the spark gap balis breaks-dowrr 
sduesto the intense electiic stress. 人 A discharge -across -the gap no0W 
takes Diare anf the stored UDP energy 6f tbhe condenser rtlsfes across 


四 圳 中。 tnmaided eye this discharge across the spark'gap apDears 
itchbe asingle spark, but in reality it is cormnposed of a large ?httimiber 
:0f Spaller sparks Of discharges。、 Ja factthe discharge 符 oscillatory 

incharacter -strging backwards and forwards millions and in some 

eases hillions of times Per second.、，These rapid dischafges slowily 

二 dieout duet 切 damping cattsed by heating' and other losses。 When 

Ethe discharges have diminished in intensity，or eatirely Stopped, the 

Spark Eap asstmies its original condition of high resistance. 工 his 

djows the condenser to again become charged to a high potenti 引 

anf the above process is repeated- 二 
:Ananaiogy toiltstrate the charging of a condenser wouild be 
thecase0f a 5 Steel rod, one end of whicttis clarmnped in a Vise 

and the ather jeft ifee to:vibrate- 了 this-rod be drawn-aside an 


TFTeleased, 让 w 刘 oscillatie to and ftro untilt it finally comessto 


DOEIE EXDeEimn 
cy-of the two 人 BaDs. 


区 the Fiequeiicy Changing Switch (Fi Fi 语 3) on the 
HIGH-iets tuira on the currenat，As Jong.as the en 

SSing ugh hc Eap 证 smali the- :ordinary device Works 

but it fails almest completely When -we turn the 开 xtra Power 


生生 clty Was to greatly icrease the size of their condenser, 
iiachine this is accomplistted by tutming the Erequeney Chang- 
SS9witcito _ LOW anid a great increase in pPOWer is 0 
th a small condenser- working on 3 人 丰 -freqtency and heawy 
en thbc Ordinary: spafk gap is practical 让 Worthjess- “The con 
“denser capacity be increased the power of fthe apparatus is 加 creased: 
unfortamately am inerease in thecapacity of the condenser means 
[3 decrease 训 the fedqUency of the oscillatory currents prodiiced 
bjem for the designer was to Tecessary Rne 光 
Pthe: -frequency high: 、 人。 


WR exaetly as we did betore) the Oscillations are Hot destro 
the Ease When the rdinary :gap Was emiployed.， Furthemmiore 
Wish to call attention to the fact that even Of the low freqi 
IE efiergy fthe inachine has been greatly increased by theintro 
of this nm PTurn the 世 reddency Changing Switch in | 
Fand we get 各 reatly increased Power of the ischaigc- 
:the ordinary Sap the:condenser is charged Ome 


Charges | 
Cycle. 人 -couise each One of the se5a- 
decomposed and shown 说 lec- 


ad low frequency 
IFgY We ee tpat the 4 
上 


each group， Which - Te the 


twice on each alternation, ee 


ecUliarity of hig 


eabl regl 
instilated conductor; ar .3 0 


cfticalY short- Tctiited :by a _ heavy- Copper Wi 
mee- Part of fhe:cutrent brefers the path of 和 
1 RE the Iamp: Tather tham the 二 of Jow Yi 
芋 j 本 
-of high freqtiency cuirents Worth 

tion i is that they pass feadily through-what weecalt instujators。，Eor 

instance, a plate of glass about 玲 ,inch thicle-Wwhich Would serve 二 

an:e 作 cieht instlator for ctirreftts 0f ordinary Fotentials and fre 

aeneies Aised with higf freguencyrcurrents, might as Yel ilbe 
人 coDper as 组 ras its TestraininE actiomn 0n the、 CUtfents ji Con- 
eerneds Place it between the terminals bf the Inachine and the dis- 
-harge Dasses throngh it Witi little effort- arthermore there 这 ， 
slight tendency for the cuirent to jump around the glas5 evea 

hen the terminajs are brought near the edge of the plate. The 

2 Rs to go tbrough the glass rather than arouadi 


TiCY。 CE 


Na 理 虽 和 he Bass 2 2 


ii hts brightly although OVer 开 foot of : Space Separates 》 
He energy Dasses from thie-Brimary Fing.to the sccondal 
了 varying electrostatic stress 各 the ether We hare. 
cajey tpetransmission of Power withottt wires 
了 lace of 人 te famp 各 雪 e foregoing experiment et 
iaI 芭 of iron wirey and the Current 人 


ine wire on a piece of 1 and 
Wire to 可 Tetal - 站 
into the electrostatic field the disckarge strcams from the 
hpver afoot of 5pace separates the coil of 


AAS WE raise this 和 ee 


he receiver Les not respond 
reEEby shjftirg the position of the needle on 多 
ss ne before these edges shoul 


tetisely interesting experinents Which nay be 
cuarrents-of high Potential and great freduene7 让 
sthe: WorK so instrtictiye and interesting' 也 


- b ni the past and consider ， 
Ye been made 0 the therapetitic ee 呈 WE 
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Go yoTEwTIAL DiaoMtARGER， 

The warious manifestations af highfregueney and 
highcbotential discharges efer afertile ed of re 
eareh eaDectslly for the amareur Investlgator Since 

让 eet 

hat has ecslv 
deanuparative 
和 te attenr 
ton eanatdertnE 
Ta algnifeanee 
as revealed 加 
tt receat appl 
atlemg ta elee 
Hetherapy， ra 
ggraphyy 二 
rreleas telsgra 
ny 

me te 四 
eleetrie 
iaeharger ia am 
erateod it In 
aae all modes 
af eqaallzatton 
of aferences of 
eteatial 
betweem the ter 
inals of 人 
aouree of elee 
real eneray om 
their eeaneetio 
5 aeonduetor'， 
the removai 
af thalr chargas 
tream of 
leetrieal Bat 
ies af alr ar by a sudden discharge that brealg down 
be atr OF other Iateryentng disleetrie These are the 
iibree chief mthoas of restorlag the elsetrical eq 
nriam， andl are Xnow respetively aa tbe eanductive 
the coabeetive and the disrupttve diacharee 

be Yarious forms may be further subafvided into 
aternating，are，brush，brual and spray，deadrbeat 
amiag， gowing，Itaral，ogetllating，periadie， stream 
Ing atratied，fDhpulstvey andl Derlodie discharges and 
bese may te produced by atllalng sa soeree of direct 
er altermating current of low yaltage as for instamce 
ecommnerelal Semeratory q hghpoteatial apparatag 
an induetion eolt or a highnotentiat hightfrenuen 
eg arraagement，as a Tesia eoll，depending upon the 
requirements of the warions cases 

hls review we are concerned only with disruptive 
and conaective dischargeg， the former in its applica 
en te Wireless telsgraDhy and the jatter ta Ha rels 
on to the hummaa body。 人 nee only potentials sueh 
aa ean be ahtafned with an erdinary induerion eail 
are needed for dlaruptive discharges these Wlll be 
eacribed frat 

Tn the Pradaetion of a dischargs of thig natlire there 
are rwo diametrieally oppostte condirions involved， the 
rst represeating an oseiliator andl gparkcgap ia an 
neaerglzed and ncmreonductive state an the seconi 
when 性 tenergized and rendered highly eanduetiwe 
has empleting the elreult Te bring about this re 
eat the armg of the osctllator are charged with high 
Totentlal energy mpressed pon them, which ls aet up 
和 the secomdary of the eol tn the form of currents 
This Minetie energy ls thea roavertel nt eleetroatatic 
energy，and When the static oharge 13 maximnum for 人 
iven reslstanee fiered hy the dialeetrie hetwesa the 
nrtaeeg of the sparkgat eleetrodes heat ia evolved in 
omsequenee， aad whea aa certain eritical lsmpsrature 
和 reaehed the Dosltlve electrade walattllaes and tt ia 
hls egeet that forms the tnttiative in breaktng down 
the dieleetrie of the sparicgap 

The law ralatag ro the heat evolved states tbhat 计 


ramrIWG AN TNANDESOENT LA 
SORT.OTROUITED W17 开 了 BAY 了 
opPER 


RE ADTOGRAPR OF AN ELECTRIC SPARIK VBRTT 
TEN ON A PHOTOGRAPHIO PLATE 


Scientific American 


propartional to the sauare of the charging eurreat 
and te the resistanee of the dielectric betwaem the Poet 
ive and negative electrodes fomaing the boundarlss 
of the spariegap。 The energy that is emitted from 
《he pasitive electrode ls Droportional to tbe potential 
iierenee intpresged on the oaetllator ysten andl the 
epec8e nduetive capactty， While it 1 inyersely as the 
istanee separating the sparkgap jectrodes。 The 
1eagth of the spark that passes depends nls0 largely 
on the fallowing factors nametr, the ierenee of Tar 
tearial between themn the charaetar of the meatnmm th 
aeparates themn，and_ on the denatty or Dresstre of th 
slsctrte through Which the discharge passea， 
inerease tbe stanee through Which a spark will pase 
hat a Balat 起 gulekly reaehea whberela sa farther 双 
reaso has the efiect ef catting down the length of the 
paric_ and henee 可 here a loW Yacumn ill Dermit the 
nsBage of highDotentlal eurrents over Ionger di 
taaces thsn ta ar  a high vacuum retaras themn evea 
theugh the Potential may be consterably Iaereased 
Then agath the menl of whieh the eleetrodes are 
made determines the gparking eapaeity to a rertatn 
appreolable extent glnce Bo7De Tetard and otherg 95at 
be process of Yolatlllzation and dmnally the stze andl 
ahape of the sparirgaprelectrodes also have thelr ef 
feet upaa the dlsehayges 

rom these consideratioms it win be obeervod that 
hen the electrodes are_placed eloaely together the 
tvengrh ef the ahargia eurrent ta laereaaeg and 
heaee the_ heat developed eauses the temperature to 
ie。 When the sparking distance is greater than the 
axtmoum diterenee ef potential can easily breakt 
own a fatntly inmtnons discharge will be seen sa 


TELTREQUENCY STREANING DIS0EAR6， 


ing fram Tbe pesttive aleetrode esneetally 下 证 shoud 
reseat any sharp potnts。 Thls phenamenon oceurs 
划 virtue of the faet that metahte polnts are more 
asily heated than those ia the form of spheres 

When the charge ad temberature reach a erttical 
alae a conducting microseopic thread of Engeous rapof 
和 develaped and thts ts attrartd to the negative elee 
trods t Which 扩 Dasees by the Dath of the enat Te- 
istanee。 人 bea thig alatent brides the Bap its dianm 
ter 语 Yery Beatly inereayed， he Tesistanee that was 
Prevtously enormanaly high beeomes mintmmm，and 
tne eurrent arges forth and bacit until the energy of 
tbs Bystem is damped out by the Sum of tbe Tesiat 

While Testa wa not the Brst lo Imoduee the warted 
and beantifal forms af coavective diachargeg he was 
Trabably the frst te systemalically investigate themm 
Thomgh conveetive disehargos may be freGaently ot 
erved from a pointed positive aleetrode of an lndu 
Ten eetl，they are mueh_ more intenge and brilliant 
when the potential anil freaueney of the oscillations 
re atepped up by meapa of Raceopdary transfortper: 

The eempact apparatug Tor opthtntng high reaueney 
ana hightpatential iseharges showa in the lllustrm 
tina was deslgned by Pret，Ovington， who repeated 
many of Teslas experiments and introducedl spveral 
aew ames anriag the recent eleetrteal exhtbttion at 
te haieon Square Garden 

With high patentlals and high freaueneies the eleer 
rostarie eld ls eollapeed more eastly than When those 
flower walae are reached， while the osefnations lm 
ereaae the temberature developed by the transition of 
atatie late Xietie energy and for thts reason the Yo 
ame of wanor 刘 Inerewed and an ro iseharge me 
eats 

he aaming aad streamlag dlscharges whleh are 


Jastuamy 27， go6. 
forms af te conaectlse dlscharge are closely ailed an 
cear whem the fregueney and patential ls impereaaed 
eyena a certaln valuet nder these canditione the dls 
harge asmmes defnite sharaeteristicx whatly lfer 
at Tom iese of the qiannptive stharge in these 


maNTING PIATINUC WIRE WITH OURRERTS PASSING 
THROVOI THE 30DY 


和 


orma of discharge the energy Passea between the slee 
rodes as Tumataous atrenta Seh diachargsg obtained| 
with highefregueney coil are dtfierent from those 
obtained with eleetrostatie machines as they Iack in 
the Yialet color deyclope hy the positive statie elee 
trogqe as Well as the right Slow of the negative elee 
trds 

When the fregueney 
ce the fnminE and sireamimE 中 seharEes 二 Increased 
aew henomnena resait and a brueh and aliruy diacharge 
让 obtained。 Wilth suttahls eleetrolea somimlstag 
Darsm number of shall polats the emanations rosetmble 
Jet fram a Bas-ame eschptng uader high lessure 
Aceeerdlng te Teala "they not only regemble but they 
re yerttabls maeg for they are hot， Certainly They 
are not hs hot as ame of gs bat thay Would bg 
at the freaueney and Dateatiat woulg he summeleaty 
haighe 

fthe fregueney and potential is farther increhsedl 
ne digcharge will pass 引 rough aevearal fnehes af solld 
iass， Onlinarliy ga 二 nn Ingulator or eletrleltyy 
ad yet En thts ease the streats How througly 1t ap 
Parently with the greatest freedom。 The How of humia 
os energy hag tenueney 19 streamn out ad tn be dl 
aipated t9 sueh an extent that When the bruah is Dro- 
aced at the pogttive elactrode ao diaruytive dlscharges 
Cl aeeur evem thaugh the hand or any eanaaettag 
bjeet 1 De within the stream， an what js even 
iore hngalarvthe lammlaous streana le not at al eastty 
defeeted from Ms Dath by the approneh of in conduet 
ing bag 

Unaer these Temarkable coaditions the energy loges 
its property of proaucing sensation whan Ht comes ip 
antaet with or passes through the human bodyy an 
人 aperaon mpay nowy be ennnected with the souce of hgh 
potential and higlvreauenpy eurrents and be eomete。 
1 sharged though be wifesl hothlag; thst he ls 和 
portion of -aa ogeitator however，caa be ready de 
terminea，for 人 fa wacaum tube ta broaght near ay 
part of his body it will glow due ta the electric waves 
epmanatiag from hm， To listrate hew abealately 
Havetd the semgory meryes are tO theae eurTentg 人 


and potentlal aecesaary to pre 


ZEoTRIO TEBTR 


os 


JaxuaAgy 27，1906. 
acaum tube may be betd ta the mouth, and a curreat 
pnased through the lammp lights it and thea continues 
en ts course， passtng through the etabranes bf the 
mouth，whieh are perhaps the_ most sensitive of any 
加 the badyy yet ae seasation Whatgver ls sxperigneed 
人 halfdozen neandesceat lamps may be Highted with 
erreat Daing through the boay and no scnsation 刘 
alt altheugh instant death would result were the rate 
egettlation reduced Withia eertsin mit 

Ta show the lmpedanee a eopper bar of larga dianm 
aer agers te sa highrfreqeney eurreat， an lncandes 


ad Visws af Pref Bells Tetrahedral 


aa 


证 
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aethod tn therapeutie Bractlcs， Heat Hght and alec 
tricity whem proberly applied have aceompltshed sur 
rising results。 With the apparatus whowm not only 
e Various remedal mnlpulationg bf Eee 
lablsy bat eurreat ls als0 supplied sultabln 
Tor prequelng the Xerays ultraviolet llEht ee 
TH AERO CLUB OP AMBRIOAN EXIIIT OP AER 
AUTIGAE APPARATUS 
人 most interestEng axhibt， ia eomaestion win the 
tath annual Automohlte Show Deld Tecently ia the 


ia eater 


和 


和 


TYPEBsTIXG EXNTBITS AT TEE AERO CLIIS 了 XIBITIOI 


snt lamp ia sboretreatted across the tormer and tbe 
arrenf 性 thu 可 ven the ahelce of twe parha，an ap 
parently easy one of smnal chmie resistanee hadl high 
mpedanee through tbe capper road， or a seenmingly mare 
eult one of large ohmie Yesistapee and loW im 
pedanee through the lamp。 Whils an ordigary enr 
mary earrent traversss the latter batht 

he practical applteation ef these dlscharges la fouad 
in ragiotherapy。 Their use 条 being extended mre 
and more and by many t 辐 coagidered a Tational 
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inea box kite and aeraplanme yers alectrical tarpeago, 
and KKImials metocoptere。 The original Hargrave 
box hite Was aleo showa as well as nitmerou models 
esigaed hy Herriag and Chanute。 了 esides these Very 
omplete exhibtts of apparatus， the walls of he_ root 
were eovered with large eailection of photographs 
abowlag the machtnes ef other laveators，sueh 8 
Whitehead，Berliner， aaa SantosDumont; ana other 
hotographs showing airships and belloans in Hght 
Together with birdseye views taken rom the satme 
Ta anether room elnematograph exhibitions were given 


生生 


ierrings Dome Kite of 1898. 


Er 


One af the Original Litental Glidins Nachines with Which He tale 
handreds of Sueceesfal Flightts 


lss has ae Leatbal erael 上 
SS 


Batn Regtmeat Armery， was that made by the aewly- 
Tormed Aero Chab af Amerlen。 Thia exhibtt wa the 
mogt eomplete of its Xind ever beta in any Dart of the 
world for al types of fytng machinea balloona and 
airship were_represented Ta tbe aame room with 
Bantos Duimonts No 9 airahip was to be spen one ef 
he olginal galng machiaes of 了 err Otto Lillentbal 
aas the aollae and stekonpropelled aerodromey 
ef Prof Tangiey an the motoralriven aeraplane mo 
ls of Herziag anG 有 argrave。 Other apparatug shown 
onaisted of Prof Betls tetrahedral Nte, Ludlow'e com 


twiee every day，The views slow consisted of motion 
letures of the Vanderbltt automohlle Face， tbe Mount 
Washington NU cltmb, balloon aseesions an exit 
nents 和 raising acrapianes when towing them by 
eane of a motor boat 1n howeases Daced 9 the 
exhtblion hatl were zeen Drdpnttive madelg af nytag 
ashiaes frem the patent 0 人 ce at Washington laht 
motors an 有 l other aplianees for seromaatical werlt to 
ether with a colleetion of books hearing on the su 
eet， Amoag the sxhiblts of apparatas of hstorte 
terest were the Iarge wood propsllars whiah Mr Her 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESS8AGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANOE OF DR, OVINGTON'S MACHINE， IN THIS 
了 XPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
B0DY，WHICH 8SERVES AS A MAST， 


村 moimambttnanninotnnumn' an。 DogDuDonDRarDuRUl DLL 


Upcle Sams far-jung airmaih 
System now begjns its 21st year 
anal 芭 i 辣 翅 e je-known 
story of Ear 有 Ovington wjo 
Piioted the first mailplane 
加 18 几 andisst 六 jying 2 Ri 
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Earle Ovington and his wife Adelaide 


THREE LECOTUE: 


De 让 tality of te TtSttt 


DR，FREDERICE 了 ING 与 rTRONG: 


Friday Evenings January ttb, 18tB and 25th 190 


ANNOUNCEMENT， 


hysics of Electricityy 区 -Ray Therapy， 
ceical Phyaiology, XCRay Techniaue， 
aivanic Eieatricityy Siagraphy， 
Faradie Electicity Radiam berapyy 
Sinascidal Electriciy， loaen Light Therapy， 
Statie Electrictty， Us Viclet Light herapyy 
了 ieh Freauaeney Carrenta Tacandeecent Light Therapy' 
Mechanical Vibrationy Therme Therapy 
Solar Therapy、 Tndaction Coils. 呈 
Cr 
个 tebeginaiag of the present year theBoston Post Graduate School of Electro 5 四 
后 erebeutEs nd the 了 Boston Post-Graduate School of Physical 
INI 人 ndertbe game ofthe BosTON Posr-GAADWATE SCTOor aer very 
OF 五 DRCTRO- 个 HRAPEUTICS、 iow they al 
oo OnEanizedogrs to gradaatcs in medicine thorough and 
Coache ie inctcmad iaicalinstrictionin the varioua departmentsof 了 lectror 
Saderthe carefal direction of competent instruetors。 
ve Period of one month and will inelde tbe above men- 
at nd Sn aea 区 ncets as acem appropriate and heipfal to 
tbose Parsaing 让, 
1 as auor 
让 openel during n 
newsabgieb| 
和 adrexpesset 站 
aatsttthattisa 
攻 wasgivent 


TEST or Naterialiaation, Telepatby and 
lalevayace。 The 本 Laad_the relative 


inmreality of the Objective， 匡 and the 让 


methods. 
heleetares will be inustrated 
ome af which have never before beet 
he laboratory 


liaat experineatsy 
euonstrated onsile 


She course will be given twice duuril nsui 
pieeiteanameet luer 下 全 于 人 
For further information apply to “ 


MRS.L. JENNIE ETER， 
Todge Room, 320 Fintiugton Chambers 


The following pages are excerpts from alarge scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER 


了 Electricity and Life 
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bean Tnginther ai 
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训 和 Re 关 osty recog” 


By FREDERICK FINGH STRONG, M.D。 


aized this oree; 广 启 quite anprthodox to 
Yett sggest that 读 exists -simply ecause 
we haye hat been ahie to TDea 和 re and Ter 
ord 广 by our at comparatively crade 
1aboratory nattuments 

人 A few years agoy When almott every sc- 


ee 
Re 
As flectricity has been tbe great field for， 
ee 


ied to the treatn 
ee iat certain types of alterating curr 
ER 0E Highn 人 requency and Voltage great 
下 全 Htats the datribution of tbhia vital 
Tincile (erve-force，Prana，or whatev- 
Rf You choose to call 让 )，and this explains 
eaction of one of the most Yaloahle of 
recent medical discoyeries， 

各 1895， Dr Nikola Tesia described in aa 
aagazine article the remmarkable effects up- 
om inngel and his assistants Testlting from 
Their expogHre to tbe action of alternat- 
jing eurrents of exceedingly highrvoltage 
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划 eep and netcaae Si 
Srtonpuston end lm 
和 in 1895 the aathr 
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daced by the tranamitted eectrical oscilar 
tiona, 
(Coniinied pm jage 人 月 


、 几 


dosem Wars frbmi not 六 营 交 pn go righiiepminent ceailtiata hope fo split the 
etoms and dfpcopey ze fonteiom of eerta 识 octanes of pibrafiom phicit hane not 
ef Beenn clas5alag。 Prof. rediericK 下 ic Strong，qssiatedl By is ietfe，at fhe 
Nepaopjiicaf Compenition Pote im sepaiam at Par -4peniate otel， mnade some 
Experiments 开放 下 iiom-polt, 万 邯 1-7regitemeg co to Prore Fhe exfstence of 
ipratioNs inhic5 are mgt aeem 08 1igiit，jheard mn Hotna or 7PIE as jient， He 
Proreseby ttudied 有 gpmrafiymt Zntdler Chtrcot and 克 rat1t-586ing，and His in 
Pestigafione prej jargeiy 加 Nie per-pRJeigt inorid， 再 8 ng gererotnly ap- 
plaaded 轴 e ssemibleg 了 heonophiats tphen he Htasfiet 1orty odd ocfarea of 
Pragiona  DF inficfu he aaid Our denged teft bd PORTPO: 
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二 一 
TISTS MARCONI 1 
AS SPIRIT HUNTER 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer'.。 


ne secon eeture of tbe sarlea by 
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Dr.FrederickFinchStrong 


LECTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 
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和 rom 和 high-frequeney treatment admii 
ROOT 
dge of medicine APhysicianms adwice 
ahonld always be obtained before undertakt- 
the treatment of any seriots casey tt 
employ Todlerat 

sof Tesla currents，and even mildl 
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Fndeneer 
PRto-Condenaation_ Treatment and 
xia in Electrod 


Land te tEia slender vacuum eleetrode in 


the nasal cayity. 

了 treatinl in diseases，Stch a5 eczcTna 
andl acne Where We Wish to avail Ootirselves 
of the antiseptic and tonic effects of the 
efjuVei We connect the efuye electrode ip 
了 lace of the wacbttm electrode，close the 
discs and graduaify approach the bell of the 
名 ectrode to the patient mntil a fall blue 
Yiolet efiluve plays ttpon the Snrface to be 
treated 《see 了 Fig， 了)。 To obtain the best 
euwe effects seyerai trns of the tuning 
coil honld be used in series with the Tesla 
Prinary (see article ip May issue)， The 
aable 有 ti 

sh conditions of 人 he 由 gestiwe syster 
Rn aas 玫 pression and anetonai 

iervYous diseases, 

or the relief of abnormal arterial ten- 

Vand 训 the 
3 Well .as 训 


antocondensation，but instead of the meta 
ne we eanplor ong ae the Platese et 
Blosk tin; this 语 applicd in close contacf 
With be skin over the affected area，coY- 
ered with a tolded towel and held ip plaet 
hy the patient; a sensation of deep penetraf 
ing heat is felt and relief from the paii 
ad cangestion olowse 下 his one gg 
most valuable mmethods in electrotherapet 
tics ere 让 available for the general prac- 
titioner， Or better still in the patient's home 
there 语 mo _doubt but that nine-tenths of 
the cases of acute local 训 pfectious 让 sease 
could be aborted， This 证 also of gres 
Yalue ip the treatment of asthma. 
Statistics show that one-seventh of al 
Rearded death arer dee "umnona 
berculosig” (“Consumption,") :Proper 
RE 
全 wo 二 ercatt 攻 crese 全 
Co TecoSs 六 om 人 sdreatl 和 
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7 BE1ztirepy Ne Field 4ppears to Be Opened jor Tvyestigatiom 
瑟 Momrocjrormmatic Figjt CGrotp 


Jie Cinema is the child of Cine- 
Iight 二 
ad true 


eolors。 Physically 
ctave of eleetro- 


Esciauamesa of the man himself. 
到 hatever we may 


these。 Nor ia he 
any or all of the gtates of eolor- 
eonsciousness which we call 和 gl 
一 he experiences these， The Im 
mortal Spectator and Enjoyer of 
he Coamic Cinema 一 this is the 
了 EAL MAN1 

下 he language of light is seven- 
fold 一 the speetral colors of Newr- 
ton。 Bant we haye to record th 这 
language on the tablets of con- 
sciousness by means of am occular 
ieWriter having but three leeys. 
generally accepted “Young- 
Helmholtz”theory of Vision posta- 
dates thzree end-organs oF antenmna 
merve unit。 These eorrespond to Orangey 
iolet。 Simnltaneous exeitation of al]l three 
light in conseiousness。 了 xcitation of Orange 
giye subjeetive Yellow，Orange and Violet give 

[Green and Violet inducea the Blue sensationr 
se hana Teduced all ponderabie matter to tnits 
二 了 Proton and the 二 E > 
ni af negative charge，Egrops of inoving eleG- 
如 ies of electrical cuzrents。 The 
ee State only in the form of the 
These twWo are the primitive bnilding 
naterial universe。 Aceording to the genr 
《Bohr Theory” the atoms of all the chem- 
re miniature So1ar-systenns，each atoD cOn- 
OF Ore Drotons as central suns around 
Yarious numbers of ef electrons 记 
ts et of we 人 elee- 
RUrrents) cause some ol ie _ planetary 
ET 人 区 
ave been aecurately dleter 
Spblashes” they produee in the en 
1 ether， correspond to the 
he “Bright 工 ines”of the Spectrum 


Teally ie 这 still a matter of specu- 
that We can Say that Whilt 
ne 


了 REpRrck FrNcH SrRoxc, M, D. 


bon are ia of this elass。 (The in- 
candescent ends of the carbons，of 
course giving out 3 contintous spec- 
tram) 

3，。 Bright-line Spectra: 也 mitted 
rom eleetrified gases in the atomic 
state。 These Spectra sre formed of ehords，or mathe- 
matically related single wave-lengths。 全 botnt the only 
了 Practical soUTces of imonochromatie 芝 ght (from singie 
Wave jengths) are Vacuum tubes contajning the mon- 
atomic gages 了 elium，Neon，oF Argon at Dresstures of 
about 10 mm exeited by a fransformleF current of 位 om 
ten to fourteen-thousand volts。 By adding metallie mer- 
eury to sneh aa tube the elecetrifed gas Inocks out mer- 
eury ions and the tbe then emits the familiar bright Hine 
Spectrum of merc' Similar to that produced by the 
Cooper 于 ewitt Are，jbat without the large Dercentage of 
heat and inifra-red rays generated by the latter. 

The Writer has deviged 名 serieg of 可 jxteen filters for 
se in conmection with these waemtn tobes The 全 bers 
eomsist of Various standard colored gelatine 人 ims，such 
aa 节 used in theatrical lighting，in eomibination，or 
Used in connection with Various comrmercial colored 
有 lasses。 Jn this manner 让 is possible to obtain single- 
Wave monochromatic jight in any part of the visible spec- 
ra eight of the followring Wayerlengtha has ee 
rodueed 

1 Red, 7032 及 。U。 (from Neon) 

2 Orange,， 6382-04 入,U。、(Neon) 

38。 Yellow，5790-69 (Neon-mereury) or 5876 A. TU. 
(from Heliamn)。 

4，。 Green 5461 AU。 (Neon-mercury) 

5。 Blne, 4348-59 A. U。 (Neon-mereury). 

6 Violeb 4047-78 (Neom- ). 

To obtain &a su 任 ciently powerfol sourece of light the 
Juminous tubing is forrmed into a close spiral about 15o 
Jong by 3 diam。 ES tube length of about 
ffteen feet。 Many Uses for ht will doubtless be 
found in psychological and biological laboratories and 
Yery important and interesting results may be expected 
HErom future researeh Work. 

了 order to obtain amd investigate the therapeutic 
efeets of monochromatic jight the Writer has employed 
groupg of adjacent lines in ifferent spectral regions、 
One filter used with a Neon unit gives a very poOWerful 
orange Ted free fom alL other colors， 芒 resujts froim 
eighteen bright-lines。 No data is available at the present 
tme as to the physiological and therapeutic_Droperties 
of this up，but these are being studied， These lines 

Ye dominant hue ofg_ about 6300 从。 


inises Te]]. 
二 aed 四 
YN iter used in connection 
nenabor 证 es ae ts 
了 Blue 4359-48 人 AU. and the Violet double line 0 
从， 诈 ，Spectrogaams made at the Physioa Department 0 
Dai et 6，of AbaElis 和 or 
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hotographie studies with these three ray-groups Which 
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inder this pompous title，which 
WE resuppose .the Writing of 
any volumes， the Writer Dresents a 
sw of a series of .photograpbs taken 
eeentiy 记 the eabinet of Dr。 red- 
riek jineh Strongy, of Hollywood， 到 
der well defined Spectral radiations,， The illustrations 
on the opposite page are DiOre eloqUent than any WTitten 
Word antd a siniple deseription oft the- conditions under 
ieh they were taken will prove ndoubtedly more in- 
teresting than 8 long and dry seqnehce of Words with- 
out the aceompaninent of the visual interpretation of 
their meanings，， 可 四 人 

Dr，Strong js an eminent practitioner and has car- 
Tied on for seyeral years thokough investigations on the 
therapeutic efects of di 全 erent ktmds of Ught radiations. 
His Work has led him to the making of some light flters 
which transmit Well defined spectral radiations. 

The light units Usedare either aa mereury vapor tube 
ora Neon gas tube of the type illiustrated in th engrav- 
ings， \Lhe filters are OF Selatine dyed With carefully 
elected dyes and their tramsmission is determined by 
eareful speetroseopic inspection. 

人 he two Dictures at the top of the page show Dr, 
Strong With his small spectzoscope，examining the Tadia- 
tions ermitted by the lights Which in these two cases are: 
中 the left a blue-Violet and at the right a deep Ted mono- 
hromatic radiation 

The lights actually shown in the pieture Were the 
aole 记 uminant used in taking the pictures。 Panchro- 
matie Plates Were Msedl 

Note the differenee in Yalue of the draped curtain in 
the baekgronnd Which Was 0E ratter dazk blue color. 

The other ilustrationa Dresent pictures of a chart 
nade of colored Woolen materials， the colors eorrespond- 

to， SeBment bs Je On the chart itself. 
icture at Ebhe lett in the middle row wag taken 


Tecjhnical Editor 


with the mereury vapor tnbes and 
the one at the right, in the same roW， 
as taken With the Neon tabesy boti 
lights unfiltered. 

The differenee of rendition of the 
eolor Values are 60 eyident that no 
comment 误 necessary. 

人 he 训 ustrations of the bottom row are pictures of 
the same chart taken With lights of the following radi 
tions: 

The pieture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
lne 4358 AU.，Violet 4078-47 AU-，Ultra-violet trip- 
Let 3680-50 及， [ 

The visnal dominant hue of the quality of light used 
训 the taking of this picture is at about 4200 A，U、 and 
和 基站 生 energy peak is placed at about 4100 
The middle picture Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
twWo lines 5790 and 5461 AU， with 3 visual dominant 
hue at 5500 A，T- 

下 he Picture at the right: Photographed through aa 
下 ter transmitting the red-orange grouUp of the spectrumy 
eorrespondinE to twenty_ dominant lines in the Red，0Dr- 
amnge and Yellow， from 7063 to 5000 AU The dom- 
inant visual hae Being at about 6350 人 

No comment is'necessary to emphasize the selective 
aetion of the filters and the Tesponse of the photographic 
Zaterial to the radiations transmitted by them. 

，， 了 he abridged 了 Transaction of the Society of Motion 
Picture 卫 ngineers by Mr， LA- Jones on light filters, 
Which is being printed in the colummns of THB AMRER- 
ICAN CINEMATOGRAPHER at this time，treats the 
teehnical end of orthochromatie repzoduetins and dis- 
tortions so thoroughly and clearly that the Writer refers 
the zeadiers to this transaction for all further jnformation 
on the snbjeet that he may desire' 
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induces matural sleep。 It has been of especial alue as 
am adjuvant in Dost-operative cases. 

An entirely newr field appears to be opened for the 
investigation of monochromatie light groups through this 
ovel method of generation. 

The results obtained with the wBlue Ultra-violet” 
eaombination call to rmind an epigrammatic statement in 
am interesting book Written in the early seventies: 一 

上 Light ia Tife. .Both are 了 Electricity.” (foot- 
Tote)y From “Tsis Unveiied by 建 PP, SIavatgiky; 1897- 
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“ 马 UMtpbPpontc featftng” 


A new method for the treatment of disease by the simul- 
taneous Use of musical，colored light，delicate perfumes， and 
electrical high-fredquency currents，all the vibrations being 
Parmonically related and attuned to the receptivity of the 
individual patient. 0 

了 Health and 百 armony are terms So frequently associated 
as to De often employed synonymously ; without harmony 
TDeriect physical and mental health is impossible. 

“The 了 uman organism may be compared to a SyIn- 
Phony orchestra, 一 the different organs Tepresenting the 
vaiiots instruments，while the individual players may be 
likened to the nerves and ganglia governing each func- 
蔬 om，controlled and SuperVvised by the conscious intelli- 
geiice through the central nerVous system (analogous to 
the Conductor，oFr Musical director)， Suppressi oO 
alteratiom of any one function disturbs the equilibrium 
6f the Whole body，just as a single instrument Playi 
Gut of tune Will destroy the harmony of an entir 
Chestra” (Quoted from“Modern Electro-therapeutics，” 
DER ESoag.) 


Te Healing of discordant mental and physical conditions 
Dy the use of color， mausic，Perfume，etc.，wWas Used as 了 
二 etfiod 6f 二 erapetitics 误 Ancient Greece and was Imentioned 
By EPEythagoras and 再 iDDocrates， It was used not only to 
ifestore btt to Dromote and maintain physical and mental 
fiealth， 了 The recognition and use of this harmonic relation- 
Ship Petween the human organism and its _ environment had 
Undotbted inftuence in .producing the Derfection of body， 
Gaitify aad Doise of imind and Hexibility of the emotions for 
Which the ancient Greeks were noted, 


The iesent age with its crash and jar 一 Stress and Strain 
headache and herve tensioni 一 is the direct antithesis of the 
5Gaolden Age”of Greece。 That this era of iron and brass 
should have prodtuced a type of disease Unknown to Dreviots 
Teiiods is only natural when We consider the discord in our 


cnvlirontment and its effect on individuals。 \VVe 

called a“Race of Neurasthenics"; nervous 总 维 全 
soimnia, mielancholia， etc.，are mamnifestations of a 本 
condition resulting fom our abnormal methods of 下 
called “Americanitis”). On 


_ c, 全 owers，cheerful sur pundings， etc, have long been 
Tecognized as valuable factors in Testoring nervous 人 js 
to _ health，but the use of harmonically related vibrationg 这 
看 在 erent types tuned and adapted to the various nerve cen 
of the patient is an entirely modernm idea. 、It ha 

cently been formulated into a scientific system，the Tema 
able results of which would seem to justify the correctness 
of the theory upon which it is based， Briehy stated this 
hypothesis is as follows :一 For every individual there is a 
keynote or rate of Vibration to which the various nerve cen- 
tres normally respond; and which corresponds mathematically 
to a certain note in the diatonic or septenary scale。 Occult- 
sts of all schools and even inodern PSsychologists recognize 
this individual keynote，and it is a_ Well lmnown fact that 
themes played in a_ certain key will affect a given individual 
more intensely than if placed in any other part of the scale- 
Many celebrated composers have had 和 Varite Keys iD which 
their best compositions were usually Dlaced。 也 ealing IPUSiC 
maust be Drodtced from instrurtnents lilse the organ Which 
give stustained tones producing a Selise of relaxation and Te- 
Dose，whereas the percussive effects as 们 oOm the Piano， mamn- 
dolin，drum，etc.，are exciting，amnd jike all stimatilants are 
followed by a weakening reaction- 


In addition to the musical vibrations We have (lst) those 
which affect the sympathetic nerves comtrolling digestion and 
circulation ; these are electrical Vibrations and Produce 1 
conscious sensation; (2nd) light waves Which Jroduce har- 


and (3rd) 


monious effects through their respectiVe colorsi 
D Dature， 


the _ complex vibrations of an (at Present) UnKnOW: 
which act upon the nerves of the sense of SEEDRS 

Dr，Frederick Finch Strong，lectturer oD Electricity 到 
Tufts Medical School，has been experinitenting， along these 
lines for the past fifteen Years，and has Perfected a 人 和 和 
in which nervous and mental diseases are Stccessfully treated 
by what is jenown as“Symphonic sensation:2 也 Very 
centre of the patient is made to respond to the Particu ar 


Keynote or rate of vibration wpich is found to produce the 
iniost perfect sense of rest and relaxation。， The technique 
employed is as follows 一 
了 he patient reclines Upon a couch in the centre of a room 

s of Which are draped in black; the ceiling is whbite 
llumiriated indirectly by banlks of lamps, every seventh 

latnp being of the same color; the colors employed are as 
follows，each color corresponding mathematically to a notr 
in the diatonic scale: 一 Red，(C); Pink，(D); Orange，( 上 ) : 
Yellow，(E) ; Green，(G); Blue，(A); Violet，(B)，This ar- 
rangement di 他 ers slightly from the spectral colors as ordin- 
arily given: Pink being introduced between the red anil 
Orange，and indigo being omitted. The couch upon which 
the_ Patient reclines is connected with a special electrical 
high=frequency apparatus invented by Dr， Strong，which 
gives fthe seven Tates of vibration corresponding to th' 
diatonic scale of the twenty-first octave， These are Used to 
Testore or Promote harmonious action in the nerve centres 
Which goverm organic function (digestion，circulation，etc,) 
The Patient is first relaxed by a few minutes of general elec- 
tiic treatment。， The room is then fooded with soft ligh*+， 
one tint after another，tmtil a color is obtained which pro- 
duces a sense of rest and harmony upon the patient This 
这 taken as thie “keynote”; it varies with different patients， 
itis aways the same for a given individual， Sott music 
is thena played in astower octave of the Same Soft adagio 
Effects from iiuted Strings，and themes in major keys being 
sually selected。， 下 和 Victrola be tsed the Correct Key may 
Oftained by adjusting the speed of the motor， Still betteT 
Tesults may be obtained from the instruments themselves i 
Stitably 隐 ayed， The choralcelo，Pipe-organ， harp，<cello， 
Aiolin and zithet are the best instruments for the Droduction 

of healing music. 

The electiical apparatus is now adjusted to the “keynote” 

of the Patient in the abproDriate octave， 下 or example， 让 
the patient is most effectually Telaxed and Tested DY Soft Dltte 
light his“keynote”will be Tegistered as“ 人 和: (blue, in the 
color scale,) (light vibrations are 1n the 49 世 octave, 一 trom 
thiree Huridred trillion to six hundred trillion per second.) 
Nisic is then Played in the key of 和 A Najor 一 the patients 
initsieal taste Deing consulted in the selection of the composi- 


tion。 Muaical vibratioms or sotind waves oCcUDYy elevet OCE 
taves and range from 16 to 32,000 vibrations Der second， The 
Electrical oscillations are made to vibrate to the "“A"” of the 
twenty-first octave, 一 the “C”of which i about one Imillion 
Per Second. Seven distinctive and delicate Perfiumes 一 true 
foral perfumes, 一 not coal ta stubstitutes, 一 are arranged jn 
fasks connected with a nebtulizer and comiDTessed air tanlez 
MVe have no“perfume scale”but by experiment we ustaily 
fnd for each batient a Darticular foral fragrance Which :is 
soothing and restful. 也 eavy scents are Dot to be tsed ,一 
only a trace of fragrance' 一 24 ImeTe fower-breath, 一 is me 
sary。 When this is determined and employed we have the 
Patient's _ consciousness Teceiving simtltaneously or “Syim- 
TDhonically”soothing and Testfdul vibrations effecting the cen= 
tres of sight sound，smell and vitality. The sense of luxfr- 
Tious relaxatiom and hdirimony is most gratefuf to a DerVe- 
Tracked patient amd is fimost delightful and restful experience 
even for a Derfectly healthy individual. 


While designed especially for the treatment of herVOuUs 
and imental derangements，this method has proved of great 
Value as a ttatural sedat 得 the relief of pain and conges- 
tion， Im these latter conditions local electrical treatment may 
be used in addition to the getieral routine. 


从 complete edqtipimnent for this method of healing is being 
1stalled ,in 也 e new Unmiversity of Music at 221 Newberr 六 局 
St，Boston， Dr Stroig will Have Dersonal charge of the< 
WOrK amd Will receive patients for treatment daily except 
Sundays，All treatments by special appointment. The prom- 
inent musicians colnnected with the University will furnish 
music in special cases. 


For terms， appointnmients，or arrangements for Private 
demoigtrations of the new Syimphonic Healing，apply to 


PROEESSOR ROBERT DOUGLAS， 
University of Music of Ame 


221 Newber 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


二 


Dr，Frederick Finch Strong，Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this System for the past fifteen years， He is well 
known as a Pioneer in electricity as applied to human heal- 
ing; especially so in his successful wort with what is known 

“high frequency cturrents,”and has perfected something 
放 which the world has been waiting for centtiries. 

The present age with its crash and jar, 一 stress and strain， 
一 headache and nerve tension，is urgently in need of new 
and rational methods of treatment， 上 or those who are un- 
fortunate enough to Dos sensitive，high-strung tempera- 
Iments，especially to the overworked mnusiclan and singer，this 
department will come as a veritable boon. 多 


The high frequency currents introduced to the medical 
Profession by Dr. Strong in 1896 are not trte electrical cur- 
Trents，but are rapid vibrations electrically generated which 
seetn to replace or atgment the vital currents generated by 
the body， 


This treatment，in its most modern form，and modifted 
by other applications，is not a stimulant but acts as 3a gen- 
eral vitalizing agent，and no sense of shocl whatever is felt 
as with ordinary electric currents。 It relieves congestion， 
Promotes healing and alleviates pain. Impaired vitality，due 
either to age or Overworlk，is absolutely benefited by this 
method，and the whole nervous system is tuned Up; In 
throat trotubles of an infamimatory，nervous，or reflex nature， 
and particularly Where the bodily force or vigor has been 
Weakened by vocal abuse or bad trainine, it is of incalculable 
value。 In fact, it is the latest scientifc word in this field 
of research. 


Treatiments tnay be had either by Dr. Strong personally， 
or by trained assistants Under his direct supervision，accord- 
ing to the nature of seriotsness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY， 


BY JaoLlus NIogtTZEN 


DARADO: 
ury whieh has seen a ulton strug- 
gle with an mnbelieving bublic，a MIorse 
bringing commereial value to bear on the 
eleetrie forer, has witnessed also 了 
chasing multitude whose greed for 


AL as it may seem a cent- 


made everything seem Dlausible 一 provideq 
the genius' at the helm bad the magnetic 
strategy, necessary as well tO his own sus- 


tenanee and combensation。 The passing of 
John Worrell Keely，whose reeent death 
came as a crushilig blow to those with faith 
strong enough to0 endow 3 tuning-fork 
or B harmoniea with mechanieal powers 
equal to a Niagara，has removed a char 
aeter as unique as he was puzzling，And 
yet in his particular case the offspring of 
his brain did not even attain to the dignuity 
of a patent o 仁 ce applicant，。 Nevertheless， 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quarter-of-acentury existenee。 
Coffers，double-barred to rational under- 
takings， unlocked instantly at the sound of 
忆 Phraseology， 
esuiling。 
The specter of the Keely motor stalks 
yet abroad， The death of its maker; the 


incomprehensible as it was 


exposures and contradlictions; the opinions 
of well-known men of scienee; the clinging 
to straws by those unwilling to admit 
finuaneial loss 一 all the swift following inei- 
dents in one of the most Teraarkable trans 

actions the world has ever known 一 con- 
spire to a lease of notoriety good for many 
ays. 

Jobn 冯 orrel truth，a 
genius。 His masterful capacity for keep- 
ing some of the world's greatest scientists 
a_guessing: his command of capital，un- 
limited at times，with Which LO camTY on 
his “researches" ;his letting 让 remain for 
the grave only to tell the secret he did 
not hold- this，and more，redquired a brain 
quite out of the ordinary，and eye 
with the cobra's hypnotic charm。 Nothing 
demomstrates more conelusively this over- 
Powering personality of his thaum the lapse 
of time, from November 10, 1874 一 when， 
in the Dresence of na dozen well-known 
Philaqelphians，his “vibratory generator 
Was first exhibited 一 to the yesterday when 
Keely stood before another great scientiftic 
gathering and ，explained' "something 
that was never to be explained， Now. 
with one fell blow the scythe of death 

4 


Keely was，in 


an 


634 7FE FTXYTRORDHV.RT SI7ORF OF TORN FORAREZLZL KEFL 开 


has eut down the maker and his model. 
As a resnlt，perhapsi another life went ont 
of its earthly sphere as well or that 
Mrs. Bloomfield Moore was heart andl soul 
记 the Keely project，the words of Henry 
Dam，the eminent scientife writer，testify， 
when he saiq，shortly after the death，that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not 了 
reat deal what was 
the agency employedl 
by Keely when in 
the act of demon- 
strating his “hydro- 
pneumatic-pulsating- 
vacue engine. Was 
让 eompressed air， 
ydranlie power or 
electricity? The re- 
eent 。 exposures of 
trickery on the prem- 
ises point strongly to 
the former econject- 
ure，bnut the proba- 
bility ia that the 
act modus operandi 
will never be abso- 
lutely established 
Bringing the his- 
tory of the Keely 
transactions down t0 
the latest develop- 
ments， the removal 
of the machinery 
ffom the Dremises oc- 
eupied by the “in- 
yentor” stirred up 
matters asits remain- 
ing could never have 
acceomplished， In 
the safekeeping of a 
friend of Keely's， in 
了 Boston，the motor's 
future is as obseure 
as 证 让 had never 
been contemplated by its erstwhile maker. 
But the seenes enacted at the vacated workc- 
ahopi the exposures; the controversies; the 
violent persiatency with which the investors 
still cling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the dliseovery of the 
hidden tubing，which eame about immedi- 
ately following the removal of the motor 一 


THE TRANSNEITTER 


all this has furnished experts an opportu- 
Dity for advancing theories that neverthe- 
less do not explain everything 让 ia desir- 
able to have explainedl, 

When Clarence 卫 , Moore，the son of the 
late Mrs，Bloomfield Moore，came to the 
realization that the memory of his mother 
Was linked too closely with her interest in 
the Keely projeet， to which he had persiat- 
ently been an antag- 
onist，he Tesolved 
that now or never 
Was the hour for ex- 
Dosing the trickery 
which he was con- 
Yineed lay at the bot- 
tom of the thing. 
Keely's house was 
Trented and investiga- 
tions were begun， 
Leading Philadel- 
Phian scientists as- 
sisted in the work， 
and the frst dis- 
covery eame in the 
shape of an immense 
ateel globe。 Almost 
covered with dirt and 
rubbish， 让 was held 
down in the earth of 
the eellar by heavy 
beams. When re- 
jieved of its ineum- 
branece，the sphere 
was lifted out of its 
Testing-place， and 
subsedtuently was 
found to weigh more 
than three tons， On 
the top of the globe 
ahole was discovered 
and，screw-threaded， 
the eavity gave 
wider diameter the 
farther penetrated , 

Immediately mnear 
the sphere wasfound an iron pipe which led 
for a distance of more than fifteen feet into 
the spaee undler the front r00m。 Here was 
diseovered a pit lined with wood and cov- 
ered by a trap-door。 Fresh ashes gave evi- 
dence of acareful demolition of material not 
thought valuable enough for removal，and 
yet necessary to httve out of the way- In 
these ashes hOWever，Were found short sec- 


TB EXTRAORD7V4RF STORIP OF IOAN TFTORRELL KEFEZL 635 


tions of what at first was considered to be 
wire，but subsequently Droved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris， The 
fragments left behind gave striking evi- 
dlence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day，still greater resnlta Te- 
warded the searchers of the premises，The 
room in the rear was curiously raised above 
the others，and this was the apartment in 
which Keely conduceted all those experi- 
ments which had puzzled the world until 
his qeath- 


Psychology at the University of Pennsy 
Yaniay and Mr, Moore，who had the investi- 
gation in charge，the nature of what had 
been laid bare now came in for earnest 
consideration。 It was determined beyond 
a doubt that the tubing，and the spherical 
reserVoir found in the cellar，stood concl 
sively for theargument that compressed air 
might easily have accomplished al that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure， 证 becomes necessary to Tevert to 


DISINTEGRaTOR 

When the floor was torn up、 the revela- 
tion was complete。 Through the joists, 记 
holes specially cut for the purpose，ran aa 
Short brass tube。 Other tubes were dis- 
covered also，and the Whole went to show 
that the motor had been connected here 
with the spherical contrivance im the 
eellar. 

In the pregenee of 了 Prof，Arthur WW. 
Goodspeed，Drofessor of physics at the 
University of Pennsylvania; Prof。， Carl 
Hering，one of the most eminent electrical 
engineers in the country; Prof，Iight- 
ner Witmer，professor of experimental 


AND LEVER FOR NIOVING 工 有 已 


ERGY OP TH “DISINTEG 基 ATEDI WATER 


the year 1872，the year when the Keely 
Motor Company was organized，and the 


enthusiasm anent the tenew force' brought 
into the fold men whose very names 
at that period stood for comimnon sense and 
Perspieacity- 

At the 了 Pifth Avenue Hotel New York 
city，a meeting was held，Ppresided over 
by Edward B，Collier a lawyer who in 
his particular line of patent attorney haa 
人 rom time to time come ip contaet with 
inventors struggling for a hearing， The 
meeting was combosed of bankers，Iner- 
chants，scientists anl practical engineersy 
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an the result was satisfactory，from 
Keely point of Y The projeet gained 
Stbstantial assistance， Money was sub- 
scribed，and the following tlay there was 
Placed in the hands of Keely a check for 
ten thousaund dollars; which，to do him 
justice， he immediately expended for 
machinery，or material necessarY for the 
conmstmuetiom of his peculiar appanatus。 
In fact，whatever the vagaries of the man， 
however iuch his ideas may have been 
beyond the limit of e that 
Keely spent the money which he obtained 
得 experimental investigations cannot bep 
dleniedl even by the most strenuons of his 
opponents at that time Saal 
eonsolation this，to the many who fell vie- 
tims to the smoothness of his speech or the 
ineomprehensible lunguage whiclh he em- 
Dioyed, ”At any mate，afrer being launehedl、， 
the motor TDrojeet soon found itself in deep 
Tater， 了 unds besan to get low-_ and pank- 
ruptey 
followed， 
工 HeK 记 
a_ friend 
now ap- 
Dearedl om 
the scene 
Trom one 
time to 
anothery 
Keely's 
Patron- 
MD 


ew- 


nmon sense、 


or now， 


Grass CONTAT RE 


TP 0R DOWS BY STRIKTN 


T WHICH KERLV GLAIMRD COULD HE MOVED 
THE ZITNER STRINGS 


Bloomfield Moore，who was left the execu- 
trix of her husband's will，advancetl the 
inventor'” large stums out of the fortune 
aceruing to her from the eatate， Now ana 
then a halt was called、to be sure. but the 
Persuasiveness of the “inventor' would 
Take her rally to his assistance once more， 
andl another lease of life would De uccordled 
to the motor, 

从 greaft publie exhibition was given in 
了 Philadelphia, but while enthusiasm ran riot 
among a certain clique， skeptics were Dllenty 
and the Dersisteney with which Keely 
would refnse to admit any one into his 
seeret causeda susDieion- 一 whieh，neverthe- 
less, did nof Prevent a 和 amous Philadelphin 
Physician from advancing his individnal 
Check for ten thousand dlollars， This wa 
误 1881，。 Im 1890 the stockholders began 
to grumble，and something had to be done 
to save the ee Kecly had just dleclared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
peen a Imystery even to him，he admitted , 
Again his remarkable force of char 
SaVed the The work was continued， 
and one machine followed another，only 
to be thrown aside for some new contriv 
ince destined to assist in the revolutioniz- 

:to 
ator 人 


nse- 


ing of the existing ordler of things。 
what had been known as the (egens 
and which haa been Part of a bath-tulb， 


Where a stretm of water，passing through 
8 goose-duill，set the comtrivance in motion， 
the more signifteant name 
of “liberator 
bestowed on the machine. 
人 peeuliar feature of the 
“liberator ries of 
tuning-forks， with the Yi- 
brations of which Keely 
elaimed to disinfegrate air 
andl release an etheric foree 
eapable of rivaling a cy- 
clone in strength 证 prop- 
erly utilized and applied 
In explanation of what one 
Yisitor saw_ upon one oe- 
easion, this indiviqual said 
thata pint of water boured 
into a cylinder seemed to 
work great wonders， The 
Sage showedl a Dressnre 
of more than ffty thou- 


as Dow 


Was 有 
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sand pounds to the square inch， Great 
robhes were tom apart，iron bars broken in 
two or twisted ont of shape，bullets dis- 
through twelve-inch 。 Planks， 
by a force which couldl not be determined 

In the &lory of his exuberance，Keely 
now declared that withlone quart of wate 
he Would be aple to send a train of Cars 
from Philadlelbhia to San Franciseo，and 
that to propel au steamship from New York 
to Livernool and return，would_ require 
just about one gallon of the same， 

It was worth alniost the Price of falling 
vietim to hear Keely at the time theorize， 
exDostulate where 让 became necessary， 
and Survey his atudlience with one of those 


charged 


value to the man who hal brought the 
*invention” into the worlt， No matter 
how complieated the phraseology，they 
wonld ullow for the possibilities in store. 
Keely's excuse for not allowing any one 
into his seeret，was based upon the commer- 
cial value。which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders。 It surely wonld not do to 
TeVeal 昌 et tfhat mieht DroVe its Own 
financial defeat，he argued，with emphatic 
enee for his own invention，aud for the 
glory and gain in store for those willing to 
abide their time- 
The persouality of John Worrell Keely 
was replete with the charo of heartiness， 


KEEEA AND BoARD OF DTIR 
superior glamces which meant to illustrate 
that he half pitied those who failed to un- 
derstand his vocabnlary。 In one respect 
he was scicntifie in his procedure of expla- 
nation，and in other respects he was qnite 
the reverse。 Unquestionably he had read 
considerably on the subjeet of locomotion 
and kindred matters，which might standl 
him in good stead。 Bnt when it came to 

vibration sympathetie equi- 
Hbrinm) ，oseillation of the atom,， 
eetheric qisintegration.” and aa thousandl 
and one similar terms for his motor force， 
theaverage ming found its receptive powers 
Tardly equal to the occasion。 Then it was 
that the frientls of the motor showedl their 


os oF TITE KERLY MoTO COMPANY 


His Sas the seeret of the promoter's art- 
IIe had the insight necessary to the man of 
aftairs，mimis that quality of snbjection 
which tells it is time to cease before 让 
too late。 And when cousidered in thig 
connection，that no one was ever taken ab: 
solutely into his coufidence、 it stinl remains 
a imystery how his following continuedl al 
most the identical one that stood by him 
from the conception of the scheme to his 
death，and after. 

When at work in his laboratory，eoatless、 
Dis grimy hands exhibiting labor'a hall- 
mark，Keely looked the Personifieation of 
the mastel ftsman， anxXious 
from the regions of the attainable 


to wring 
the 
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secrets those regions might contain。 了 But 
when ii came to the demonstrating feature， 
the scance consequent to such exhibitions 
as once in 8 While Were reduired，then 
eredulity had to step to the front and 
make room，as an advance-guard，for the 
true disciples who stood ready to believe 
even sometimes against their own con- 
Vietions。 And when his benefactress im- 
plored him to let such men as Mr. Pdison 
into the secret :as an evidence that there 
Was no humbug，Keely knewr what Yras best 
for him，and treated the advice as not 
worthy of consideration 

KKeely Possessed few traits 
of the typical inventor. 
He lived a life of com- 
parative 。 ease， and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things 。 were 
not as they 
ought to be. 

And so 训 
that 了 Phila- 
delphia lab- 
oratory this 
man built 
theories out of 
metal，and 
curned metal into 
theories which， 
undoubtedly， bafhle 
his own，charitable 
enough，understanding. 
The nooks and eorners of 


disinte 


eome 。 true， :tetherie ration 

“quadruple negative harmonics ”ceatomic 

triplets,” and the like，would have become 

part of the teachings in a new_ curriculum 

of its kind， But fate decreed otherwise. 

The “miracle"” Droduced by the drawing 

of a bow acrogss a astring，whereby he 

claimeqd to harness or release the force of 

air and water, themiracle” of controlling 

the elements， ceased to exist when he 
passed away. 

"8 education had been limited to 

degree. A_ carpenter by choice of trade, 

he had a penehant for mechanics 全 om 

an early age，and 让 isaid by 

those who knew him in 

his youth that his ear 

was iusical enough 

to have been the 

means of TDlac- 

ing him in the 

ceonductor's 

ehair of a 

Small orches- 

tra， at one 

time， Bnut 

While those 

curious mu- 

Sical charts 

Which he 

drew， with no 

small skill for 

amateur 

may 

something 

unique to the men who 

employ the ceompass andl 

the square，to others they 


his Workshop could tell of xtQSICAL CHART HBY WHICH KEEY merely illustratedl a trend of 
LAIMED TO HAVE DISCOVERED 了 


hours spent 误 chasing the as 
elusiye foree 一 provided Keely had been 
his own worst enemy，and attemptea 
sormething which he really expected to at- 
tain， But 让 襄 here that the most mo- 
Imentous qucestion COmes to the fore。 If he 
Teally did believe in his own theories，the 
diseoveries which have been made defy 
that proposition。 And 证 he was a charla- 
tan，his eareer will prove one of the most 
stupendous impositions ever practised by 
man- 

The scientifie nomenclature employea by 
Keely would have necessitated the recom- 
Struction of the latest dietionary to cover 
his terms and-sentences，If his dreams had 


BTHERIC 


mind into a domain where 
Inortal should not venture, 

芒 should not be forgotten that Keely pre- 
dieted that the flying-machine，for which 
the century has been waiting, would come to 
Dass the moment his motor stood completed 
人 nd in the same way he asserted that his 
pneumatie gun was the one and only instm- 
ment of it kind for governments to make 
se of 一 as soon as the motor power he had 
in mind had been produced 

The construction of the motor plant was 
nearly all his ewn doing。 Composed of 
the motor proper，and the transmitter，the 
machine rested on a heavy brass base。 
Jerey too， wasa hollow brass sphere or ball， 


FORC 也 
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Between the engine and the trangmitter 
ran a series of wires，and along the base of 
the transmitter an array of steel rods 
bristled like so many fxed bayonets Teady 
to repulse the attacks of the inceredulous. 
These steel rods were responsive to the 
toueh， and compared to the ordinary 
musical scale， which i subject to the 
taning-fork- 

mhe interior of the globe almost defied 
dleacription，but out of the complex mass 
brass tubes and adhesive Plates stood 
prominently。 This was the shifting Teso- 


flow of talk about 4finding aa neutral 
centen 7) and the like，the performance 
did not fail to do the work intended。， But 
while the harmonica was supposedl to have 
done the whole thing, starting np the mna- 
chinery by :eetheric foroe,” the exposures 
recently brought about admit of the sup- 
Position that a concealed rubber bulb in 
the floor was the instrument used， KKeely 
might easily have shut o 全 or Teleased his 
compressed air by placing his foot on Darts 
of the foor best known to him. 

Tt might be taken for granted that the 


GON WITH WEGCEE 


nator， as Keely termed 计 ， The tubes ang 
Plates took up the vibratory soundl anal 
earried it along with mapidity。 Of these 
vibrationg there were seven distinet kindsy 
said Keely，and each of these sevena eapa- 
ble of infinitesimal division， 

The motor itself consisted of a heavy 
iron hoop，Pplaced firmly on the Plate。 
Within this hoop ran a drum with eight 
spokes。 When 让 Was once in operation, the 
movements of the dram were exceedingly 
rapid and did not fail to impress， Taken 
in conmection with Keely's simultaneous 


ELY EXPERISEENTED AT SANDY OOK，AND OTHERR APPLIANCES. 


element still faithful to the apostle's 
memory are not giving up without a strug- 
gle。 They aver that the sbhere found 训 D 
the cellar was known by them to be there. 
One enthusiast goes so far a8 to Say that 
he knew that Keely，having demonstrated 
his power in lifting the globe，reversed 
the experiment and pressed it down in the 
ground，The heavy beams，which held the 
sphere in place，rather eontrovert such 
statement 

人 nce that midnight visit to the disman- 
tled shop of the late John Worrell Keely， 
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the seientife opinions advanced are of 
considerable imbortance，whether bearing 
upon his motor or his individuality-。 
Renowned Drofessors of physies have statedl 
that they have Deen convineed for yeaus 
that the method was comDressedl air， 从 
medieal journal of high standing，in dis- 
eussing the mattet 人 台 om aa psycholog- 
ieal point of view，says that rather than 
make out a case anent Keely il were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes， 


hit， He was not am 
Je ieaped substantial 
for he man a joint- 


of a good Datent-ri 
honest lumatic. 
gain from his seere 
Stock eomDpany 
To all intents and purposes this stock 
eompany 识 still intaet，but the action of 
人 the Keelyists diq not restrain one holder of 
引 hundred shares of stoek from disposing 
of his cert 进 cates for Ba few dollars， The 
buyer could find a purpose even in the 
Stock Daper，however，for it went to the 
Dapering of his house。 And now，while 


GuoBE MOTOR AND PROVISIONAL 


nal sayg that the Psychology of most 
inventors usually brings them out too soon 
TRther than too late， Critics amd seientists 
who may feel inelined to work out the 
Troblem of Keely's Psychology should re- 
member that insane inventors do not act in 
any way like Keelyi ”ia the exaot langnage 
of this medical authority。 Their schemes 
are usually divnlged Prematurely and they 
qo not hesitate to reveal their wondrous 
secrets to the world under the Droteetion 


the machine is in Boston in the keeping 
of da friend who is snpposed to have kuowan 
Keely's seeret， 让 behooves to reeall the 
memory of RoUert Flton，through whose 
alertness if Decame Dossible fo unearth te 
erpetual-motion fraud of Redheffer， te 
impoastor who in his time was no lu 
sphinx than Keely。 Only，with the i 
to fight， Ke 
ceovered. 
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Feb 2 2007 
Hello 


While doing some family history research Il ran across your posting of my 
father's 1916 book "High Frequency Apparatus.” 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and |. 


My Grandfather (and namesake) wasa MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904， 

leaving my father at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment on to New York 
City where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do ityour self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw， 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but 1 would love to see 
the museum. As akid 1did play with spark coils, and was collecting parts 
foraVan de Graf generator that neverapproached completion. lts in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IlS exciting isn't it? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
Bythistime he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on.1will need to dig into the archives to find a 

picture to send, when 1 get a chance-. 


A 1916/1818 source you might stand a chance of findingthrough other 
research means:1rememberas a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edisom, Marconi, Tesla and some 

others. Im really not sure of just who was on it, but Dad was in some 

pretty important company. As 1remember Dad's picture was somewhat smaller 
than Edison's but it was therel 


Book': | have never seen the first edition so hm glad to have your efforts. 

1do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely nota fan of Yates, the publisher pushed him down Dad's throat 
forthe new edition, since Dad was off busy winning the wanm). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol.2 No5 and Vol.2 No 
6, notacomplete set (12 out of the 18 published). 1have duplicates of 

Vol.2 No.1and Vol.2 No.2, which 1would like to sendto youforyour 
museum. Where should 1send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didnt killthe patient. 


1dont know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason lm not likely to make itto Florida is that 1live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

Ways awayl!l so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 
forthird Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacifictime will work.if1dont answer bythe 3 rd 

ring dontlet it go to the answer machine unless its critical (Save your 


S. 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good newsll 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what 1remembered (his memory also) 
but the substance is what we were looking for so there may be another 
version that hasnt shown up yet. Any way, as soon as we find a way to 
reproduce 记 1will get a copy to you. The type face used is fairly small 

andthe pageis a center spread, itis fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
II keep you advised. 


Hope yourtrip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all lever remember from 
early daystilthe end. (The earliest picture remember was probably from 
the 1916 -18 era) 


From whatlcan see of Ovington'stime line1ldontthink they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarilya DC man and Dad was always on AC, 
except for battery operated motors, etc., So "friendly" contact then was 
unlikely from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- lve been thinking about writing you forthe past 
few days. 


My brotherand |I have been doing some serious genealogy work on the family 
forthe past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make ita 
little easier. And | have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to f 利 | my head with family legends (many of 
which my research casts a serious doubt on). 


1have a serious gap Ineed to filand maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting Source, Which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logictells me that it probably was through Columbia 

either directly orin directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmothers mothemr who died a month 
before my Grandfather who died intestate; it must have been a bonanza for 
thelawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue asto how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used totalk of Grandmothertrying to make aliving peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building Ac equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because allthey had to teach EE's on was DC equipment. It is those 10 
years that | need to research and find out just what happened. 


1knowthat by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
amailing permitforit and must have been wellon his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book'sfirst edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, ratherthan a company one. So 
maybe asa19 or20yearold he was involved personally somehow with this 
transition . 


1have looked at 1910 census records for New Jersey New York, and 
Massachusetts without finding a trace; of course, ifthey were living in 
boarding houses it would be easy forthem to fallthrough the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can youthink of any way to establish anything for those missing years of 
1904to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated1! 


KR 
Tom Curtis 


Sept 14, 2007 


1used your suggestion and searched Mass. census records for Prof Houghtony; 
lthink 1found him, in Waltham, 1910, listed as ateacher working in a 

school age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSCthere, 1think the boarding house syndrome kills all 
chances. 


Ithink thatif we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


Tm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job orthe promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfathen Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of townm, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. Ilhave seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
ableto dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics" and was published by Everyday Mechanics Co., Inc. In February 
1917the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 
asEditorand some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TsCand hisR& Dteam were "drafted” 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed forthe 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search forthe raw materials forthe activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYCforthe Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
forthe magazine. 


1have an incomplete set of the magazines from Volume 1 Number 6 (September 
1916) to Volume 3 Number 6 September 1917). In the preface ofthe second 
edition of the book, the Editorn Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, 1 Googled "Everyday Engineering" and much to 
my surprise found a web site underthat name, dedicated to publishing 

stories and reprinted ads from populartechnical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same bannertypeface and the same 
generallook, including the 5.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to 5.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course lm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had afire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient1!l). 


Canyougive me a clue on how to get into the originator of this web site. 
Telling the story of the founding ofthe magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


psyournew posting on TSC is GREATIL 


Thomas Stanley Curtis. 1could not find any documents between Curtis and Tesla, which is unusual， Curtis lived in 
NewYorkandasayoung man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction，“High Frequency Apparatus”. 


One of many replica coilsthe author has built from books of Thomas Stanley Curtis 
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QUENCY APPARATUS 


ye All Paints containing lead and carbon must be shtunaed 
各 the treatment of this apparatts or electrical ojeaksy 
il be devgloped。 There are several good black dyes om 
the market solable in water or alcohol and any one of these 
may be used with impunity， After the surface of the cylin- 
er 总 blackened and thoroughly dried, 让 may be given a 
coat of sheliac, When fis ready for winding 

The winding 证 best done ip a screw-ctitting lathe as 
the turms are to be eyenly spaced 12 to the inch。 IE the 
Jathe ia not available， an improvised winding machine may 
be constructed With the aid of two bearings to support 
the cylinder and a length of rod tbreaded 12 to the inch 
arranged to tarm with the cytinder and to carry a gide 
for the wire as 让 is wound， The winding ia of No. 22 
了 D.C.C. magnet wire and the first turn is started 1 inch from 
one end of the cylinder， From this point it continues to 
Tithin a like distance of the opposite end， A band of 
到 -inch copper ribbon is then placed around the remaining 
Space at either end and the starting and finishing ends of 
the winding are sotdered to the bands。 The latter should 
not completely encirele the cylinder bnt a gap of 天 inch 
Should be left where the ends meet，The winding is to be 
given four eoats of shellac，each eoat being permitted to 
ary tboroughly before applying the next 

人 brass bushing, having in ta hole tapped 3-18, is to be 

firmly secared in each ltead of the cylinder and connection 
made from the copper bands to the bushin 

Wooden diseca, 21 inches in diameter are to be fitted 
to the ends of the secondary cylinder in order to give 让 a 
finished appearanee。 Holes are bored throtgh the centers 
of the dises of course, to Permnit access to the btshings 
within 

The secondary cylinder ia surmounted by a discharger 
composed of a brass ball mounted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
Thereisalso alarge bipolar coilfor theatrics which is also located in the basement. 


William C. (Bil) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a Young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coiltoward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
wasfortunate to know Kenneth Strickfaden. 
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Teslo coil in 
ryatory will hove 
resembling，on o 


lightning during o 
s like on insulotor 


Teslao coil and some may hove 
know more of its exact functioning. 
se many requests for information about 
coil， We hope this description will 

hese questions and anticipoate a few 
Gy haye been unasked. A description of 
coil wos published in the Griffith 
er 17 years ago，but this issue is now 
Print This article will describe the oper- 
让 让 teday， os some changes have been 

in over 28 years of operation- 
name “Tesla coil“” is usually opplied to 
ed transformers of this typPe used to pro- 
Very high voltage， Actually the correct 
2Oudin coil” when one end of the coil 
Ennected to the ground, A Tesla coil hos 
runded point in the middle ond the spo 纱 
和 am one end to the other We hove the 
Er half of the coil but did not hove room 
记 Re museum to install it. The spark is about 
as long with the complete coil os ftested 

our shops. 

The following description of the opparatus 


证 necessary to guide anyone wishing to build 
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Sn 
be used by you ond an' 
around the equipment. 
hibits hove been maode 
less power in the drivi 


ng tronsformer. TI 
are noft as dangerous. 


The 120-volt current is fed to the trons 
former as shown in Fig. 1 through oa line filter 
Yhich prevents any feedback of the radio fr 
quencies produced by the opparatus into the 
electrical lines in the building, Each of the four 
capacitors has 2 microforads of copacity ond 
1000-volt insulotion。 The two coils are wound 
on q form 3 区 inches in diaometer and 12 
inches long with 57 turns of No，12 copper 
wire The transformer is @ power tronsformer 
in a cose filled with oil lt is similor to the 
ones You See on Power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and haos o special type of 
winding，which limits the current when the 
spark gop shorts the high-voltage secondory 
coil，Neon sign transformers, which ore often 
Used for Tesla coils also have a currentlimi 
ing winding，so thot it is safe to short the 
Secondary winding. This part of the opporots 
入 below the floor of the museum ond is nal 
visible to our visitors， 

The rotary gap has two stationary electrodes 


and the wheel has 14 coPPer 0 
i hich turns 1800 revo um 
站 bor comes between the 


minute. As each copPer 内 
stotionary electrodes，0 spork james 本 
shock excites the primary circuit, TI 这 人 
between tungsten disks fostened to H 权 2 
RECORDEr bars Tha spacing 辽 人 
sixteenth of on inch，but this 入 nc 
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Fig，1. ”Diogrom of the Tesla coil The parts shown below fthe floor are not visible in the museum。 


Pertant except thot it must be small enough 
or the voltoge from the power transformer to 
jiump, 


The caopacitor is made of 30 glass plates 24 
inches by 30 inches by 36 of on inch thick. 
The 29 copper plotes befween the gloss ore 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made 阁 of an inch thick 
becouse the original copacitor hod 3/16-inch 
glass and it was often punctured by the volt- 
age The primary coil hos 534 turns of 34-inch 
by 3/16-inch rectongulor copper bor It is 
mecessary to make the primary circuit consist- 
ing of the rotory gop，the capacitor and pri- 
mary coil of heavy conductors，as many om- 
Peres flow in this resonant circuit and the ef- 
人 ciency would be decreased if fhe resistance 


Yas not Yery low. We use No. 1 wire to con- 
nect these units. 


The secondary form is 47 inches high and 
hos o bottom diaometer of 36 inches and a top 
diometer of 18 inches、lt is wound with 400 
Turns of No 14 copper wire lt is not necessary 
to make oa tapered coil but it is eaosier to pre- 
Yent corona from the top turns of the coil 计 
the diometer is smoller、 The 12-inch boll on 


top is a hollow copper sphere、 lt Prevyents ex- 
Sessive corono from 
and wires 
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了。Bil11 Wysock 
508 贡 。Lemon Avenue 
cecadia，California 


Dsar Mr。Wysock: 


WE used the pancake coil because it Was eaSy to 
El]owed the Use of adjustible clips to tune the primary 
CirGait。 Copper is a soft metal and we used the roll5. 
Wiieh are usually used for sheet metal。 It Was abottk 
JI936 When we tested the coil5 and_ my memory does Det 
include the exact cireuit useda。 工 wduld suggest if yo 


have Uneven operation of the two coils that youU tIy 忌 
ser ies hookup instead of Parallel hookup as you have 
now We did not take any photographs of the two coils 


Operating。 
Sincerelyy 


LALe 


eon Hall 
Associate Director 
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LEON HALL 
ss6EIATE DIRECTOR 


Bi11 Wysock 
嫉 。Lemon Avenue 


本 
Dear Jr。Wysock: 
FS Cleminshaw has asked me to answer your recent Jetter 


We are pleased that yor photographs have turned out to be satis- 
TaCEory。 The booksiomn Tesla sound initeresting。 而 e cam translIate 
Germanm and possibly some Rrench but not the other Languages。 
CIRUated capacity of the condenser i5 200 micromicrofaradas aS 
慰 eaF as we can telil Tot knowing exact]1y the dielectric constant 0: 
the glass。 This could be measured with greater accuracy with Instru= 
EDES We haVe at Griffith Observatory but thie has not been done。 

ES exaet Value 15 not important to US as We Vary the turns in the 
芒 imary eeil for resonance 


We haalthe two complete secondaries， BEiven to us Without any PrimarTy， 
oils。 We constructed two, identical Primary coils for the 上 Wo 

有 SR coil8。 We had them setup side by side in the basementi 

We then operated them With the transformer We are now Using。 The 
fansformer has a 110 oF 220 volt imput and We are Tow putting 120 
Volts acr6ss the 220 volt Winding。 When we tested the two coiTS 
Same tinie We Dut 230 VoltS across the 220 volt Primary getting 
but twice the Voltage to charge the capacitors which at_ that time 
REre Teyden jars。 工 can a3SUre yo that this is true as 工 personally 
有 Eap tie cofls both in the basement and Upstaips in the Tseum。 


有 the present time one of the secondary coil forms is in the base- 
nt。 After abou 七 fIfteen yearS of operation it Was Decessary 七 O 
SEENE 5e6ondary in use because of breakdowmn in the winding。 
和 ipped the winatng bnt have not had time as yet to rewindl tb。 


工 am enclosing a mGriffith Observernm which describes the nElectrical 


Charge in Gasesn exhibits 工 do not believe an article ha 
cr tbhe Jacobys Ladder exhibit。 S been 


Bincerely， 


zw MA 


RESULTS 0F OPPERATION WITH 
0EB MILLIONESVOLT TESLA 00 巧 


one of the first things Greg and I discovered， 
计 8 that in order to obtain maxjirmu 了 therdetical output 
of this coil，We must use materials of the highest 
quality，the greaTesE seperation of the individual 
components between eachother，and heaVy conductors 
in the Teasonate cizeut as many ampers of radio- 
frequency current flow in this clipzreut。 With out 
heayy conductors in this cirout，Pzesistance will cut 
down great1ly on the effinicey of te entire apperatus。 


When the forgoing has been secured and all safety 
Tequirements ar7e securedy the operation of the apperatus 
can be Commenced。 A complete desczription of the operation 
and zesults of expeTiments carried out with this cojil 


follows herein。 ZB2A ZancL -一 
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MOmioON PiCmURES 


昌 Back in 1934，when 
sound films were stillin their 
infaney，Brother Kenneth 
Ken' Strickfaden, member 
of Local 40，Hollywqod， 
Calif，was adding to、 
motion Pictures Special 
visual effects that attractedt 
worldwide attention. 
Already known as the 
"Electrical Wizard of thc 
Motion Pictures.”Ken， 
through his specinl effects， 
keptaudicnces sitting on the 
edae of their seats, sending 
chills up their spines，with 
his startling，blood-curdling 
elTects in such films as 
Dracnla，Dracula ws Fronk- 
cnsieiin etc. These effects 一 
and others 一 he produced 
throush the application of 
selectricity and his knowi- 
Re of the principlcs of 
physics. Ken also Produced 
efieets that gave an image 
of a million volts，mmetal 
rings floating through air, 
hiack light，and many 
others. Having incorporated 
Tis most startling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and cdu- 
catienal lecturer，His 
obvious Knowledge of the 
subject of physics, displayed 
in his effects which ssemed 
to defy the law of gravity。 
made hinm a soushtafter 
Speaker before the Associa- 
tion of Physics Teachei 
Born on May 23. 1896. Ken 
Nas initinted into Local 40 
on Oetober 31，1927,and 
Nent on Pension in June、 
1961， And his spectacular 
eliects in the blood-thirsty 
Dracula films、 often shown 
after the spooky midnight 
hour are still sendinl 
UP Viewers” S 
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忆 || 号 KENSTRIC 六 
屋 ; 进 直 853-26TH ST,， 、 
Ed) SANTA MONICA 
EX 52435 


SPACE AGE ， 
SCIENCE SHOW 国 ， 


BEAUTIPUL DISPLAYS HUMOR 
MELODYNE 
MUSIC WITH COLOR 


GRAVITY NEUTRALIZER 
CELESTIAL MECHANICS AT WORK 
WAGNETICG MISSILE LAUNCHER 


HUNMAN SATELITE 
THE WORLD'S OLDEST MECHANISN 
MANS GREATEST DISCOVERY 
WHEELS WITHIN WHEELS 


OUuUT OF THIS WORLD 


SPACE AGE MARYELS TESLA'S RESONATOR 


FANTASTIC FUTURISTIC PHENONENA 玫 SS 杂 


Ju 


DESIGNED TO PLEASE THE AVERAGE PERSON . .FUN FOR THE WHa 
LE FAMILY AAAta_ 


[7 
Boara of Dwectorst President ) Haward Edgerton 


ELECTRICAL LACE 


KENSTRIC 
APPLIES SCIENCE TO 


INTERPRETAINMENT 
SYNTHETIC MUSIC 


SPECIAL ELECTRICAL EFFECTS FOR MOVIES 


KENSTRIC has provided the “FIREWORKS" for more thon 60 “THRILLER" type 和 Ims ot the maior studios，His 
“IMAGINEERING"” apears in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF 0Z, JUST IMAGINE， 
SHERLOCK HOLMES, FRANKENSTEIN ,FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 


B00QUETS 


JILSHIRE MASONIC LODGE; “sa specfocle of elecfrenic end scientific disploy，Kenstrlc Science Show kepf te gang awed end in altches 
名 四 jeur' SN DIEGO HENATTERS “rare enfertainmenf.inspiring musie whth color'， 以 5 DEPT. of INTERIOR， Sherman Institatey 
var much wenhwllavrecemmend''， SANTA MARIA 上 上 C. mdemenstrations enthuslasyicelly received -please refurnu 上 YNWOOD 上 用 互 
baet Pregram We Wave jad 人 year DOWNEY ROTARY: mcaver eperiod of fen years 功 1s was 协 e most iaferesfinguv 上 LODI 


FESTIYAL， “rene ef npe Nghlights ef eur enlertelnment progranv，UTAH CENTENNIAL: 


wenderfel show.esfensive eqgeipmentgreatly 
pleared， 


EECTRICAL AGE EXPO, LA。 "aplendid show.personel coroperalien'， CALIF. PACIFIC EXPO， 咏 .Main atfraction ol PALACE 

全 EECTRICITY。 nereared ahfendence 38 了-donryhh ，UTAH STATE AGRICULTURAL COLLEGE: 

人 df erenrwfere mg hve ie apperfunliy le enjoy your demaonztrayions.'， ALHANBRA HS. ?expresslng sur adnirahion fr 

人 egren 上 05 NGELES YETERANS ADNINISTRATION “perfommance infrigued inferesho 50.PASADENA 内 S。 vesceptional 
人 eol Ia LUghinlag LA SIERRA COLLEGEY 必 ,had our oodience in the hollow of your hond' U of A、ARIZONA+ “meat faverasle 


valaiy commonyqyraheuld hove opparioniy ie winsss yur sxhbilionuon PAN PACIFIC 
AUDITORIUNr .one of he mosy musoal we Nod ever seen。 二 

ooppllen pe 
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aing secfrlcal demonsfration'our compjimenfs.masferfal hewmen- 
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ARLINGTON "hew therovghly we seniored yeur progrom'， DEMOREST 
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Wall raceived by oll ages。We were well pleosed'， INSTITUTE “fineat ef comments 


memend progrem 
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DESIGNED TO PLEASE 


Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


james (jim) Hardesty (27 October 1945 - 09 June 2021) and Bill Wysock (18 June 1949- 19 July 2013) in Jim's 

Lab. Jim was a historian, artist, philosophen master craftsman, and one of the best public speakers | have ever 

encountered. 1am fortunate to have considered both men my mentors. 1 wrote to them both as a teenager'， 
and their responses were always nothing short of positive and full of encouragement. 


= 全 污 


大 


Jim Hardesty, Leland1Anderson, and Bill Wysock 


TWAW 册 


Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DR 玫 ERANKENSTEIN 
EECGTRICIAN 


ji 


Dave Archer (15 January 1941 一 15 August 2023) was an extraordinary artist who developed atechnique of 
reverse glass painting that used large Tesla Coils (designed by Bi Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forresteris now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company ”Ajax Coil' found by Linda and documented by Bill & Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Authonr and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author Carmen Miller and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author.“Digital Disputer “Cosmic Ray Diffuser”,“Nebularium”. 


Thomas Burton Kinraide's Winter home Ravenscroft - Discovered bythe authorin 2004. Endless thanks to 
Steve Williams forletting me explore his beautiful mansion that Kinraide built..and for letting me keep the 
treasures of a lifetime 1found below.… 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The authorfound Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine“Curious Electrical Forms” article by Anabel Parker. 


“Kathy Loves Physics“, Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 


United States Patent 


US 11.749.970 B2 
Sep. S, 2023 


00) Patent No. 
05) Date of Patent: 


Applicanl: FENVIRONMENTAL GROUP 


Riviera Beach FL (US) 


Jnventor:。 Jeffrey David Behary West Palm 


,FLIUS) 


F ENVIRONMENTA 
Riviers Beach FL (U 


Assignee: OUP, 


Notice:。 Subjectio any disclaimer the term ofthis 
Patent is extended or adjusted under 35 
US.C. 154(b) by 0 days 


Appl No 171461.432 


Tiled Aug. 30, 2021 


Prior Publication Data 
US 202210069549 A1 ar 3. 2022 


Related US. Application Data 


Provisional application No, 63/073,106, filed on Sep， 
1 D0. 


Int.CL 
0O1T 722 (200600) 


(20060D) 


01T 122 (2013.01 BO1T TU0 
(02013300 


58) Field of Classification Seareh 
None 
See application file for complete search history 
(56) Referenees Cited 
US_PATENT DOCUMENTS 
447.766 A 


311984 Bedu HOIS 3092 


31S1173 


* cited by examiner 


Ashok Patel 
ROTHWELL, FlGG, 


Primary Eraminer 


074) .ttrormey dgenr or Firm 
ERNST & MANBECK, PC 


(57) ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation 这 provided，The device includes an 
adjustable spark gap of metallic solids,the spark gap includ- 
in: aa first ejectrode coupled to a fist heatsink,and a second 
electrode coupled to a second heatsink, lbhe second electrode 
spaced apar and opposite fom the first electrode 

device includes a variable capacitor configured to discharge 
valtage throueh the spark 2ap to Benerate bmad spectrum 
ultraviolet radiation, The device includes a voltage souree 
The device includes a controller configured to control the 
Variable of The frst electrode is fnmed from a first 
四 js solid and the second eectrode i5 formed from a 
Second metallic s and the ultraviolet radiation generated 
笃 in the 140 nm to 400 nm range. 


15 Claims 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FEFRANK HOWARD SWETT 
1868 一 1929 


RANK SWETT was well-known to the early radiolo- 

gists of New England. A merchant of the commodities 

and apparatus of the radiological jaboratory, his was a 
familiar figure often seen here and there in the x-ray depart- 
ments of the hospitals or in Private o 全 ces. A_ genial and 
cheerful soul, his arrival with supplies was often most weL 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa_ 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett， He was educated in the local graded 
schools and fnally at Phillips 也 xeter Academy. His early 
jife was largely devoted to various mercantile pursuits. Be- 
fore the year of Rantgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment， in the spring of 1897 he formed an association with 
his brother-in-law,，MTr. Clarence 也 . Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first Americanm 
Ventures for this purpose. As a distributor of Crookes tubes 
and fuorescent Screens especially， 让 became MT，Swetts 
duty to demonstrate and test this apparatus for the in- 
formation of prospective Purchasers，and at first much of 
this work was done by means of a small infuence-(static-) 
machine. 

Swett's frst dermatitis appeared on the back of the left 
hand, This slowly healed with the deposit of pigmentationy 


216 
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to be followed, for some ycars subsequent to 1897, by similar 
attacks which in turm subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
Drocess formed on the back of the left hand，which failed 
completely to heal although showing a tendency to do so. 


了 rG. 49 一 Frank 也 , Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose。 These lesions were all successfully removed and 
Wherever necessary Were as SUCcessfully skin-grafted. 

With this excellent reparative result Mr, Swett Teturned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected，his field of usefulness widened 
and he Was the means of supplying much of the earliest xXTay 
apparatus to hospitals，Physical laboratories and practi 
tioners in Urban New England， When his association with 
his brother-in-law was terminated， he joined forces with 8 
grouUp of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged 记 the 
Production of all forms of roentgen apparatus. 

Swett's aftability of manner and his generosity of his time 
and energies militated seriously against his physical welL 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating 一 although now not 
so frequently by Huoroscope 一 and exhibiting apparatus that 
Was rapidly developing in practicality and effciency. A nat- 
ural enthusiast, he gave little thought to his own condition， 
Which seems not to have manifested itself acutely again 
until 1913，when a Process of ulceration appeared on 也 
thickened area of keratosis on the left forefinger. This was 
Temoved surgically and closed with a sin-graft. 

了 the early summer of that year by an unfortumnate ac- 
cident 一 the scratch of a cat, apparently trivial at the mo- 
ment 一 the edge of this graft was wounded and an ulceration 
Promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous。 Although the 
fnger was immediately amputated，with healing in two 
Weeks, 让 did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
Were found to be involved. As soon as possible these glands 


Were Temoved，as well as suspicious areas involving other 
fngers of the left hand. 

JIn common with all who were engaged in the production 
and demonstration of Crookes tubes 一 zide histories of Henry 
Green，Rome Wagner, Burton Baker and others 一 Frank 
Swett sustained much x-ray damageto thetissues oftheface, 
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lips and chest. Such lesions were the results of mechanical 
Tiecessity，furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
imost he submitted with the utmost cheerfulness to the un- 
iemitting efforts of his surgeons to stay the course of the dis- 
ease iD these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly afftected, partly perhaps 
by reason of his own Predilection for this form of treatment 
iather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension . 
Tn spite of radical surgical Procedures to this end，Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning alife of continued usefulness. 

:5A quiet and unassuming man, who bore his burdens and 


did his work faithfully，efiectively，patiently and without 
complaint. . . . He sufiered that the realm of knowledge 
imight be widened and humanity blessed with a new agency 
with which to combat disease,?” 


SANDWTCH INDEPENDENT 
January 11，1928 
SANDNTCH 。 -~ Leaves three tubes of Radium 
TIn the estate of the late Thomas B。 Kinraide of this town。，who died 


recently in California，an unusual and fnteresting discovery Was made 


The San Francisco Chroficle furnishes the following information: 
Thbree tubes found among the effects of the late Thomas B。 Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator，Amos 0。W1liams，sent the tubes to the 
United States Bureay of Standards at Washington for analysis。 


The tubes are supposed to contain $80,000 worth of radium， 


Seyera] froimn Sandwich iattende 
thel fpneral seryices foF 下 homas Bur- 
cn inraide， Which Were hela Erom 
is jate homg in Jamaica Plain MG | 
Kiraigals death CRme ”5 大 十 nE3E 
Shotk to his ho8E of friengs in Sand 
idh。 When he resided hare，his 
Tany at 0f indness hnd is gener- 
Sity to thbae in roable andl sjcltness 
iT long be remehnheret TIe loed 
the ol townt and its Deopie' 


Hello Jeff 

lve checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr.Jackson was 62 years7 monthsand 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired atthe time of his death). He wasthe son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the addressfor Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1 1864 - June 29, 1927) had 580,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
{Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays whiletrying to promote the field in pure fascination of the new 
discovery. 580,000 in 1927 was the equivalent of 51.4M today (23 September 2023)、Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 


AUTOGRAPH OF 
THE JACKSON COIL. 


爱德华 . 汤普森 〈EDWARD PTHOMPSON) ， 
长 


专利 律师 。 


教授 。 WILLIAM A、ANTHONY ， 
电气 和 科学 专家 。 


ALFRED CCOURSEN ， 
法 律 顾问 。 


美国 和 外 国 专利 。 


专利 诉讼 。 


干扰 案例 。 


商标 、 转 让 等 。 


关于 专利 性 、 侵 权 性 
和 实用 性 的 意见 等 。 


电气 工程 规范 。 
工作 图 和 专利 图 。 
建筑 师 电 气 规范 。 

电缆 地 址 ， 

“科学 ， 纽 约 。” 
主要 办 公 室 : 

纽约 ， 康 涅 狄 格 州 坦 普尔 考 
特 Nassau & Beekman Sts .， 
靠近 邮局 。 


人 
华盛顿 : 大 西洋 大 厦 ， 靠 近 专利 局 。 


地 址 : 
纽约 贝克 曼 街 5 号 。 
收 件 人 : KWE 


1896 年 3 月 6 日 。 


先生 。 尼 古 拉 ` 特 斯 拉 。 
城市 。 
我 亲爱 的 特 斯 拉 先 生 。 


看 来 你 派 了 一 位 先生 来 这 里 为 哈 珀 斯 圆桌 会 议 征集 一 
篇 关于 伦琴 射线 的 文章 。 经 过 一 番 犹 豫 ， 我 同意 为 他 
写 一 些 东西 ， 现 在 我 想 要 一 些 插图 的 东西 。 


如 果 你 有 你 拍 的 照片 ， 一 些 不 常见 的 东西 一 不 仅仅 是 
手 骨 ， 而 是 比 现在 更 新 颖 的 东西 ， 你 愿意 让 我 使 用 它 
们 吗 ， 当 然 要 给 予 应 有 的 认可 文章 中 的 他 们 。 如 果 你 
有 类 似 的 东西 ， 请 寄 给 我 三 四 个 或 大 约 1/2 一 打 ， 我 
可 以 从 中 选择 吗 ? 


非常 真正 属于 您 的 。 


爱德华 . 汤普森 〈EDWARD PTHOMPSON) ，f 
长 


地 址 : 
专利 律师 。 纽约 贝克 曼 街 5 号 。 
收 件 人 : KWE 
教授 。 WILLIAM A、ANTHONY ， 
电气 和 科学 专家 。 
ALFRED CCOURSEN ， 1896 年 3 月 13 日 。 
法 律 顾问 。 
美国 和 外 国 专利 。 
专利 诉讼。 先生 。 尼 古 拉 . 特 斯 拉 。 
纽约 市 。 
干扰 案例 。 
我 亲爱 的 特 斯 拉 先 生 。 
商标 、 转 让 等 。 
感谢 您 怀 慨 地 帮助 我 三 减 伦琴 射线 文章 。 我 几乎 不 知 
关于 专利 性 、 侵 权 性 道 如 何 描述 我 想 要 什么 。 
和 实用 性 的 意见 等 。 
我 想 你 可 能 有 很 多 通过 实验 拍摄 的 照片 ， 其 中 任何 一 
0 张 都 会 很 有 趣 。 
本 辣 桌 会 议 的 人 们 想 要 一 些 与 众 不 同 的 东西 ， 这 些 东西 
区 在 其 他 地 方 没有 发 表 过 。 
和 几乎 任何 东西 都 能 满足 这 个 目的 。 
电费 地 址 ， 如 果 你 能 给 我 十 到 十 五 分 钟 的 时 间 ， 也 许 会 更 好 ， 那 
时 我 可 以 打 电 话 到 你 的 实验 室 ， 看 看 你 有 什么 你 愿意 
<“ 科学， 纽约。" 我 应 该 使 用 的 东西 。 
我 知道 您 有 多 忙 ， 我 不 需要 占用 您 太 多 时 间 。 
主要 办 公 室 : 我 同意 在 21 日 之 前 收 到 删 减 的 副本 ， 在 23 日 或 24 


日 星期 一 或 星期 二 之 前 收 到 文章 的 副本 。 
纽约 ， 康 涅 狄 格 州 坦 普尔 考 


特 Nassau & Beekman Sts .， 党 直 你 
非常 真正 属于 您 的 。 


分 公司 : 
华盛顿 : 大 西洋 大 厦 ， 靠 近 专利 局 。 


纽约 ，1896 年 3 月 16 日 。 
#46 & 48 东 休斯顿 街 


Wm 教 授 。 A。 安东尼 ， 
#5 比 克 曼 街 ， 

纽约 市 。 

我 亲爱 的 安东尼 教授 : - 


您 的 来 信 已 按时 收 到 ， 但 振荡 器 和 伦琴 波 阻 止 我 在 此 之 前 回复 。 


我 会 很 高 兴 在 您 选择 的 任何 时 间 在 这 里 见 到 您 。 对 我 来 说 最 方便 的 时 间 是 下 午 3 点 到 4 点 之 
间 ， 但 是 你 可 以 根据 自己 的 方便 来 选择 。 


您 非常 诚 提 的 ， 


纽约 ，1896 年 3 月 20 日 。 
#46 & 48 东 休 斯 顿 竺 
Wm 教 授 。 A。 安东尼 
#5 比 克 曼 街 ， 
纽约 市 。 
亲爱 的 安东尼 教授 : - 


很 抱歉 ， 由 于 昨天 天 气 非常 糟糕 ， 无 法 在 此 之 前 向 您 提供 照片 。 


我 向 您 转发 四 张 印刷 品 ， 一 只 兔子 ， 一 只 松鼠 ， 一 箱 从 大 约 半 英寸 的 密 木 和 一 些 衣服 中 取出 
的 绘图 工具 ， 以 及 一 个 显示 真空 管 的 盘子 ， 一 个 铝 圆 盘 和 一 个 方形 铜 盘 。 相 同 的 厚度 。 


希望 这 能 起 到 作用 ， 我 仍然， 
此 致 ， 


爱德华 : 汤普森 (EDWARD P，THOMPS0 
N，WE ， 
专利 律师 。 


教授 。 WILLIAM A，、ANTHONY ， 
电气 和 科学 专家 。 


ALFRED C，COURSEN ， 
法 律 顾问 。 


美国 和 外 国 专利 。 


专利 诉讼 。 


干扰 案例 。 


商标 、 转 让 等 。 


关于 专利 性 、 侵 权 性 
和 实用 性 的 意见 等 。 


电气 工程 规范 。 
工作 图 和 专利 图 。 
建筑 师 电 气 规范 。 
电缆 地 址 ， 
“科学 ， 纽 约 。” 
主要 办 公 室 : 

纽约 ， 康 涅 狄 格 州 坦 普尔 考 


特 Nassau & Beekman Sts .， 
靠近 邮局 。 


分 公司 : 
华盛顿 : 大 西洋 大 厦 ， 靠 近 专利 局 。 


地 址 : 
纽约 贝克 曼 街 5 号 。 
收 件 人 : KWE 


1896 年 3 月 24 日 。 
先生 。 尼 古 拉 - 特 斯 拉 。 
城市 。 


我 亲爱 的 特 斯 拉 先 生 。 
星期 六 早上 我 找到 了 这 些 照 片 ， 并 立即 把 它们 带 到 了 哈 珀 


斯 杂志 。 他 们 的 时 间 很 充裕 。 那 是 多 公 壮 丽 的 图 画 啊 。 我 
该 如 何 向 您 表达 我 对 您 的 好 意 的 感激 之 情 ? 


我 一 直 在 思考 玻璃 管内 部 的 反射 。 可 以 肯定 的 是 ， 理 论 
上 ， 即 使 源 是 一 个 数学 点 ， 最 终 的 效果 也 应 该 是 均匀 分 布 
的 。 


设 $ 为 源 ，A B ”为 管 。 A A“ 敏 感 板 。 S 将 具有 一 个 两 
倍 于 管 直径 的 环形 式 的 图 像 。 SS ”将 是 该 环 的 两 个 元 
素 。 射 线 [NT -2-] [难以 辨认 ] [NT -3-] 


换 名 话说， 问题 是 ， 在 真空 中 《如 在 空气 中 ) ， 射 线 是 否 
会 从 管 的 末端 开始 ? 另 一 个 敏感 板 可 以 放置 在 b 处 。 


业 


空 管 可 能 被 铀 包围， 直到 辅助 管 。 


纽约 ，1896 年 3 月 25 日 。 
#6& 48 东 休斯顿 街 
Wm 教 授 。 A。 安东尼 ， 
本 5 比 克 曼 街 ， 
纽约 市 。 
我 亲爱 的 安东尼 教授 : - 


你 方 3 月 24 日 的 来 信 已 正式 收 到 。 我 很 高 兴 对 这 些 照 片 感到 满意 。 我 应 该 说 明 距 离 为 20 
到 24 英寸 ,曝光 时 间 为 5 到 15 分 钟 。 


关于 管 、 玻 璃 或 铜 的 反射 ， 正 如 我 前 几 天 在 进行 实验 时 告诉 你 的 那样 ， 在 我 看 来 ， 该 测试 并 
不 像 我 在 《电气 评论 》《〈 上 一 篇 ) 上 发 表 的 实验 那样 具有 决定 性 。 我 现在 发 现 你 是 对 的 ， 管 
末端 的 场 应 该 是 均匀 的 。 第 一 个 实验 没有 证 明 这 但 在 一 侧 边缘 附近 显示 了 一 个 发 光 圆 
圈 。 我 认为 ， 管 状 空间 内 部 的 影响 增加 可 能 是 由 于 管 外 部 的 空间 受到 的 影响 较 小 。 直 到 后 
来 ， 在 我 最 终 证 明了 反射 之 后 ， 我 才 想到 在 许多 实验 中 使 用 同一 个 板 的 计划 。 


由 于 我 已 经 演示 了 反射 ， 因 此 很 容易 放大 对 板 上 的 影响 ， 并 且 我 对 [原文 如 此 ] 结 果 感 到 感 兴 
趣 。 

我 不 认为 JJ Thomson 教授 发 表 的 实验 是 结论 性 的 。 他 很 可 能 使 用 的 设备 不 足 ， 可 能 无 法 检 
测 到 任何 东西 。 但 我 认为 ， 即 使 他 有 一 个 能 够 产生 这 种 效果 的 装置 ， 也 仍然 不 是 决定 性 的 ; 
但 这 会 让 我 走 得 太 远 。 


你 关于 将 盘子 放 在 单独 的 真空 中 的 建议 可 能 会 带 来 一 些 有 趣 的 启示 。 我 会 记 住 它 ， 如 果 有 时 
间 我 会 尝试 “下 。 


从 


误 


忠诚 的 ， 


新 型 非 磷 光 晶体 ， 明 显 优 于 钨 酸 钙 
春天 公园 实验 室 ， 
制造 商 
科学 和 电气 仪器 ， 

X 射线 服装 
精细 化 学 品 。 各 种 尺寸 的 钨 酸 钙 晶 体 。 
荧光 镜 、 荧 光 屏 、 照 相 屏 、 克 和 鲁 克 斯 管 
用 于 板 或 溴 化 纸 的 X 射线 照片 板 架 。 

春天 公园 大 道 38 号 
结核 病 金 雷 德 ， 特 里 斯 。 和 经 理 。 
牙买加 平原 ，2 月 24 日 - 1897 年 


尼 古 拉 。 特 斯 拉 先生 ; 
尊敬 的 先生 ， 
我 们 向 您 发 送 了 一 个 由 我 们 的 非 磷 光 晶体 制 成 的 小 样品 屏幕 ， 它 被 认为 是 对 广泛 使 用 的 钨 酸 钙 


的 巨大 改进 。 如 果 您 愿意 告诉 我 们 您 喜欢 什么 尺寸 ， 我 们 将 《免费 ) 向 您 发 送 由 相同 材料 制 成 
的 荧光 镜 ， 因 为 我 们 希望 您 彻底 试用 我 们 的 荧光 镜 。 


我 们 这 样 做 并 不 以 任何 方式 征求 您 给 我 们 关于 它们 的 推荐 : 除 此 之 外 ， 您 自然 会 对 您 认为 适合 
任何 特殊 用 途 的 任何 东西 做 出 评价 。 如 果 您 发 现 我 们 的 屏幕 比 市 场 上 大 多 数 其 他 屏幕 更 好 ， 您 
自然 会 参考 它们 以 及 我 们 不 会 询问 或 期 望 的 更 多 内 容 。 


相信 您 会 让 我 们 寄 给 您 一 台 荧 光 镜 ， 我 们 真 的 是 您 的 ， 
Spring Park 实验 室 ，TB Kinraide 先 生 


纽约 ，1897 年 2 月 325 日 。 
#46& 48 东 休 斯 顿 竺 


TB Kinraid 先 生 ， 


斯 普 林 公 


大 道 38 号 


马 萨 诸 寨 州 牙买加 平原 


我 亲爱 的 先生 : - 


你 2 月 24 日 


的 来 信 已 收 到 。 


我 自然 对 每 一 项 进步 都 感 兴趣 ， 并 准备 承认 那些 在 我 看 来 是 应 得 的 进步 。 但 我 的 原则 是 不 发 
表 任何 用 于 商业 用 途 的 公开 声明 ， 即 使 是 我 最 好 的 朋友 。 但 是 ， 如 果 您 认为 您 有 任何 比 旧 屏 
幕 更 好 的 屏幕 ， 请 给 我 发 送 一 个 ， 并 让 我 像 您 的 其 他 客户 一 样 支付 费用 。 只 有 这 样 的 条 件 我 


才 有 可 能 接受 。 


我 将 非常 感谢 您 对 此 事 的 关注 。 
您 非常 诚挚 的 ， 


新 型 非 磷 光 晶体 ， 明 显 优 于 钨 酸 钙 
制造 商 
科学 和 电气 仪器 ， 

X 射线 服装 
精细 化 学 品 。 各 种 尺寸 的 钨 酸 钙 晶体 。 
荧光 镜 、 荧 光 屏 、 照 相 屏 、 克 和 鲁 克 斯 管 、 
用 于 板 或 省 化 纸 的 X 射线 照片 板 架 。 
春天 公园 大 道 38 号 
结核 病 金 雷 德 ， 特 里 斯 。 和 经 理 。 
牙买加 平原 ，3 月 15 日 - 1897 年 


尼 古 拉 。 特 斯 拉 先生 
休斯顿 街 46 号 


马萨诸塞 州 波士顿 。 
尊敬 的 先生 : 


今天 ， 我 们 向 您 推荐 一 款 非 磷 光 荧光 镜 ， 我 们 认为 经 过 试用 ， 您 会 发 现 它 比 一 般 使 用 的 钨 酸 钙 
晶体 优越 得 多 ， 因 为 没有 磷 光 使 图 像 模 糊 或 变 暗 ， 并 且 物 体 的 清晰 度 更 加 清晰 和 锋利 。 


当 您 说 您 从 未 发 表 任何 用 于 商业 用 途 的 公开 声明 《即使 是 为 您 最 好 的 朋友 ) 时 ， 我 们 感谢 您 的 
态度 。 我 们 并 没有 期 望 或 要 求 您 做 任何 类 似 的 事情 ， 并 且 担 心 如 果 我 们 的 沟通 对 这 种 解释 持 开 
放 态 度 ， 我 们 的 表达 能 力 会 很 差 。 


但 是 ， 我 们 会 向 您 发 送 荧光 镜 ， 您 可 以 提交 该 荧光 镜 进行 测试 并 与 任何 其 他 荧光 镜 进 行 比较 。 
我 们 应 该 很 高 兴 向 您 提供 礼物 ， 以 表达 我 们 对 您 所 做 的 原创 工作 的 梦 赏 : 但 如 果 您 坚持 付费 ， 
只 有 在 您 发 现 它 是 您 想 要 的 东西 之 后 才 这 样 做 。 


非常 真实 的 你 ， 
斯 普 林 帕 克 实 验 室 
TB Kinraide 先 生 
K 


纽约 ，1897 年 3 月 321 日 
#46〖& 48 E.，Houston Str. 
#38 公园 大 道 ， 
马萨诸塞 州 牙 买 加 平原 


先生 们 : = 


的 恩惠 已 收 到 。 你 的 伦琴 屏幕 也 到 达 了 我 的 手中 ， 我 发 现 它 很 令 人 满意 。 我 不 想 
其 他 人 相 比 的 优点 ， 只 想 说 我 会 保留 它 。 请 在 您 方便 的 时 候 尽早 将 帐 单 邮 寄 给 我 。 


在 检查 屏幕 时 ， 我 注意 到 您 已 经 利用 了 一 些 建议 。 我 并 不 是 以 任何 批评 的 态度 这 样 说 ， 相 
反 ， 我 很 高 兴 你 这 样 做 了 ， 并 且 欢 迎 你 从 中 获得 任何 可 能 给 你 带 来 的 好 处 。 


如 果 您 有 任何 新 的 磷 光 材料 ， 我 希望 您 能 寄 给 我 一 些 进行 试用 。 


相信 我 是 ， 
您 非常 诚挚 的 ， 


纽约 ，1897 年 6 月 6 日 。 
#46 & 48 E.、Houston Str。 


2 牙买加 平原 


先生 们 ; 


到 目前 为 止 ， 我 还 没有 收 到 不 和 久 前 转发 给 我 的 荧光 镜 账单 。 由 于 除非 您 多 许 我 像 其 他 客户 一 
样 付款 ， 否 则 我 不 可 能 保留 它 ， 因 此 我 县 求 您 尽快 将 账单 转发 给 我 。 


我 对 其 性 能 感到 满意 ， 尽 管 目前 市 场 上 有 更 好 的 屏幕 ， 但 我 仍 在 使 用 它 。 
您 非常 诚挚 的 ， 


新 型 非 磷 光 晶体 ， 明 显 优 于 钨 酸 钙 
制造 商 
科学 和 电气 仪器 ， 

X 射线 服装 
精细 化 学 品 。 各 种 尺寸 的 钨 酸 钙 晶 体 。 
荧光 镜 、 荧 光 屏 、 照 相 屏 、 克 和 鲁 克 斯 管 : 
用 于 板 或 溴 化 纸 的 X 射线 照片 板 架 。 

春天 公园 大 道 38 号 


N " 特 斯 拉 先生 
休斯顿 街 46 号 
纽约 州 纽约 市 


尊敬 的 先生 


随 函 附 上 根据 您 的 要 求 提供 的 荧光 镜 账单 。 我 们 正在 推出 一 台新 的 荧光 镜 ， 带 有 可 拆 印 的 新 型 
改进 盐 屏幕 ， 安 装 在 桃花 心 木 中 ， 我 们 正在 等 待 他 们 完成 ， 打 算 向 您 发 送 一 个 ， 并 人 允许 您 在 向 
您 开具 账单 之 前 选择 您 想 要 保留 的 。 但 是 ， 随 时 可 以 兑换 吗 ? 


非常 真实 的 你 ， 


斯 普 林 帕 克 实 验 室 
K 


纽约 ，1898 年 9 月 26 日 。 
#46 必 48 E，Houston Str。 


文 顿 先生 
科 特 兰 街 29 号 
纽约 市 。 
尊敬 的 先生 : 一 


我 已 经 就 高 电位 高 频 电流 发 表 了 三 场 讲座 ， 因 为 这 是 所 有 美好 事物 的 数量 。 


由 于 我 对 尸检 安排 一 无 所 知 ， 因 此 无 法 提供 必要 的 信息 。 


您 非常 诚挚 的 ， 


4 纽卡斯尔 法 院 ， 
马萨诸塞 州 波 士 顿 
尼 古 拉 。 特 斯 拉 先生 ， 
纽约 市 。 
尊敬 的 先生 : 一 


作者 希望 获得 一 份 您 的 通告 副本 ， 该 通告 的 首页 以 fac 形 式 转载 于 1904 年 2 月 6 上 日 的 
《电气 世界 与 工程 师 》 杂 志 上 。 


作者 很 高 兴 地 记得 几 年 前 在 东 休 斯 坦 街 46 号 的 旧 实 验 室 里 见 到 您 。 
敬 上 ， 
厄 尔 " 工 。 奥 文 顿 


口授 。 


奥 文 顿 制造 公司 
麦迪 逊 大 道 1 号 大 都 会 大 厦 
纽约 市 


奥 文 顿 
电子 治疗 仪 


1906 年 4 月 12 日 。 
尼 古 拉 。 特 斯 拉 先 生 ， 华 尔 道夫 酒店 ， 
纽约 。 
整个 泰 斯 勒 
尊敬 的 先生 : - 
作者 了 解 到 ， 人 多 


虑 很 快 将 用 于 X 射线 和 治疗 目的 的 高 频 设备 投放 市 场 。 我 们 专门 生 
产 高 频 机 器 ， 放 问 您 是 否 愿意 接受 我 们 公司 负责 销售 或 销售 和 制造 您 的 机 器 的 提议 。 
作者 几 年 前 很 高 兴 在 您 的 实验 室 〈 东 休斯顿 街 46 号 ) 见 到 您 ， 他 和 希望 有 幸 再 次 相识 。 如 果 
您 在 大 都 会 大 厦 附 近 ， 我 会 很 高 兴 随 时 见 到 您 ， 或 者 如 果 您 愿意 与 我 预约 ， 我 将 很 乐意 拜访 


从 


惩 。 


您 非常 诚挚 的 ， 
奥 文 顿 制造 公司 。 


ELO-N。 
厄 尔 。L。 奥 文 顿 ， 总 裁 


复制 。 


TESL AL AB OR ATORY， 
Wardenclyffe ， 长 岛 ， 纽 约 
1906 年 4 月 23 上 日 。 


奥 文 顿 制造 有 限 公 司 
纽约 州 纽约 市 麦迪 逊 大 道 1 号 


先生 们 且 


你 方 4 月 12 日 致 尼 古 拉 。 特 斯 拉 先生 的 信 * 正 式 收 到 ， 但 他 因 一 段 时 间 以 来 患 重 感冒 而 未 
能 回信 。 


他 指示 我 写 信 给 您 ， 表 示 他 非常 有 兴趣 收 到 您 的 明确 建议 。 您 是 否 愿意 将 说 明 您 制造 的 产品 
的 目录 副本 以 及 涵盖 相同 内 容 的 专利 说 明 书 副本 发 送 到 他 的 上 述 地 址 ? 


您 非常 诚挚 的 ， 


130 W 84 St 
纽约 1910 年 3 月 25 日 。 


尼 古 拉 。 特 斯 拉 先 生 
纽约 州 华 尔 道 夫 阿 斯 托 里 亚 酒店 
尊敬 的 先生 : 一 


我 要 去 波士顿 ， 在 那里 装备 一 个 小 实验 室 来 进行 一 些 研究 工作 。 几 天 后 我 要 离开 ， 我 写 信 询 
问 您 是 否 愿意 在 我 走 之 前 与 我 预约 讨论 某 件 事 。 我 打 过 几 次 电话 ， 但 你 都 出 去 了 。 


您 也 许 听 说 过 我 在 各 种 电 展 上 关于 高 频 的 讲座 。 
非常 高 兴 地 期 待 与 您 见面 ， 我 是 ， 


非常 真实 的 你 ， 
厄 尔 。L。 奥 文 顿 


226 汪 加 
纽约 百老汇 165 号 。 
厄 尔 。L。 奥 文 顿 先生 ， 
”84 街 130 号 ， 
纽约 州 纽约 市 


尊敬 的 先生 : 


为 了 回复 您 刚刚 收 到 的 3 月 25 日 的 恩惠 ' 我 想 说 的 是 ， 如 果 您 能 在 您 方便 的 时 候 致 电 本 办 
公 室 ， 我 将 很 高 兴 见 到 您 。 您 的 电话 留言 已 转 给 我 ， 但 由 于 时 间 原 因 无 法 给 您 打 电话 。 


您 非常 诚挚 的 ， 


弗 雷 德里 克 。F。 斯 特 衣 ， 医 学 博士 ， 
电疗 ， 
和 病理 检查 。 


本 本 
纽约 市 。 


我 末 爱 的 先生 ，- 
我 相信 您 会 


里 ， 我 一 直 从 寻 
在 这 方面 做 了 


斯 拉 高 频 电 流 在 ; 


马萨诸塞 州 波 十 


亨廷顿 大 街 176 号 。 


疗 中 的 应 用 
# 工 作 ， 取 得 了 非常 显 着 的 成 果 


的 临 记 


研究 。 


自 特 斯 拉线 圈 ， 该 线圈 由 带 有 合适 电容 器 的 静态 


中 产生 1 到 2 厘米 的 火花 。 我 的 研 
压 器 、 
花 。 


-个 固定 的 球 。 我 使 用 104 


我 最 近 看 到 了 一 台 具 有 新 颖 特征 的 
“X 光 机 ”， 我 很 想 知道 它 是 否 能 
利 ， 我 很 高 兴 收 到 您 关于 该 
缠绕 的 小 火花 线圈 组 成 : 
各 部 分 的 两 个 内 端 分 别 连 接 到 连接 到 
的 磁性 而 旋转 。 该 圆 盘 带 有 两 个 与 短 


筑 杆 ， 另 一 端 连接 到 
云母 电容 器 ， 
初级 由 5 层 1 英 寸 宽 的 铜 稍 形成 : 
相距 很 短 的 铜板 组 成 。 


线圈 


究 有 所 : 


站 


同 ， 


因 


1898 年 9 月 2 妈 浊 。 


原谅 我 冒昧 地 写 信 给 您 ， 但 我 非常 渴望 得 到 您 对 某 些 问 题 的 意见 。 在 过 去 的 三 年 
Apostoli 和 D Arsonval 
桂 别 是 在 风湿 性 疾病 方面 。 他 们 的 电流 来 
机 器 放电 激发 。 他 们 使 用 的 电流 能 够 在 空气 
为 我 使 用 了 自己 设计 的 设备 ， 由 大 型 变 
油 中 电容 器 和 特 斯 拉线 圈 组 成 ， 火 花 隐 是 一 个 旋转 的 金属 板 ， 上 面 布 满 了 翼 ， 可 以 移 


自 炽 电流 ， 从 我 的 特 斯 拉线 圈 中 获得 约 6 英寸 长 的 火 


可 申请 


个 用 
F 接 触 


村 


直径 为 1 英尺 。 


特 斯 拉 次 级 由 一 个 直径 为 1 英尺 、 史 


人 一 


提 


与 我 一 直 使 用 的 机 器 有 类 


二 


偏 ， 
的 


-英寸 


并 嵌入 石蜡 中 。 火 花 线圈 消耗 半 安 培 电流 ， 特 斯 


个 想法 是 全 新 的 ， 我 应 该 


交 很 高 兴 知 道 ? 


火花 与 火花 线圈 电路 的 断路 同步 。 电 流 是 无 害 的 : 


心 铁 盘 组 成 的 中 断 装 置 ， 该 铁 盘 通过 线 
螺 柱 ， 短 杆 在 静止 时 与 带 有 铂 端子 的 柱 保持 接 
触 。 每 当 螺 柱 撞击 杆 的 末端 时 ， 这 种 接触 就 会 被 破坏 。 线 
柱子 。 电 流 被 切断 ， 铁 盘 根 : 
吸收 线圈 自 感 产生 的 电流 。 该 电容 器 配备 有 由 特 斯 拉 初级 组 成 的 放电 电路 ， 该 
电路 中 包含 一 个 火花 隙 ， 该 电路 由 两 块 


圈 端 部 连接 在 一 起 ， 一 端 连 
据 简单 电机 的 原理 快速 旋转 。 断 口 周 


厚 的 
拉线 圈 产 生 六 英寸 长 的 火花 。 


可 以 从 正极 引 


伤 ， 而 从 负极 端子 几乎 引 不 出 任何 火花 。 制 造 商 声称 它 会 产生 振 


频率 与 火花 线圈 电路 中 的 断路 次 数 相 


列 图 像 ， 就 像 普 通 的 Rhumkorff 的 情况 一 样 ， 这 对 


表意 见 


您 对 高 频 电流 的 治疗 效果 有 何 体会 ? 


作 了 一 个 类 似 的 机 器 。 这 是 我 说 过 的 最 好 的 
以 的 治疗 效果 。 该 设备 已 申请 专 
利 的 意见 。 它 由 一 个 用 一 磅 或 两 磅 20 
分 : 各 部 分 的 末端 直接 连接 到 110 V 直接 白炽 电流 ， 而 


号 电线 


圈 


转 


铁 芯 


接 到 弹 


连接 


盘 组 成 ， 由 一 磅 36 号 缠绕 而 成 ， 
对 我 来 说 ， 这 
已 是 否 可 以 获得 专利 。 特 斯 拉线 圈 中 的 电流 是 单 向 的 ， 


高 频 电流 ， 但 在 我 看 来 ， 


同 。 将 手 放 在 由 机 器 激发 的 克 鲁 克 斯 管 前 面 会 产生 一 系 
我 来 说 表明 频率 很 低 。 请 您 就 以 下 几 点 发 


这 样 的 电流 需要 什么 条 件 才 能 具有 医学 价值 ? 


上 述 机 器 是 否 会 提供 与 交 蔡 机 器 〈 例 如 我 所 描述 的 用 于 医疗 目的 的 机 器 )》 相似 的 治疗 结果 ? 


如 果 该 设备 刚刚 描述 了 真正 的 高 频 科 尔 ， 或 者 我 假设 频率 较 低 是 正确 的 吗 ? 《给 电容 器 充 
电 的 电流 电压 只 有 30007 


如 果 您 能 抽出 时 间 回 答 这 些 问题 ， 您 将 给 我 很 大 的 帮助 ， 并 对 我 的 研究 提供 很 大 的 帮助 。 我 
相信 将 来 某 个 时 候 我 可 能 有 幸 亲 自 见 到 您 。 相 信 您 会 原 该 我 询问 信息 的 自由 ， 并 相信 我 很 快 
就 会 收 到 您 的 消息 ， 我 仍然 


非常 蕉 敬 地 ， 
弗 雷 德里 克 。F。 斯 特 朗 
相 76 享 廷 顿 大 道 波 士 顿 


纽约 ，1898 年 10 月 4 。 
机 6 & 48 东 休斯顿 街 


Frederick FStrong 先生 ， 医 学 博士 ， 
176 Huntington Ave. ， 波 士 顿 ， 马 萨 诸 塞 州 。 


尊敬 的 先生 : 一 


您 9 月 27 已 正式 收 到 并 记 下 内 容 。 

我 在 你 的 草图 中 所 示 的 布置 中 没有 看 到 任何 可 申请 专利 的 功能 。 有 一 个 自 感 应 线圈 对 电容 器 
充电 ， 然 后 通过 感应 线圈 的 初级 放电 ， 这 是 现在 众所周知 的 方案 。 至 于 断裂 的 机 械 细节 ， 它 
们 同样 并 不 新 鲜 。 


通过 取消 火花 隙 ， 线 圈 将 得 到 很 大 的 改进 ， 火 花 隙 中 必然 会 消耗 一 定量 的 能 量 。 


我 无 法 给 你 任何 频率 的 概念 ， 因 为 我 不 知道 电容 器 的 容量 和 初级 线圈 的 自 感 ， 通 过 它 放电 。 
比如 说 ， 每 秒 可 能 有 二 十 到 二 十 、 三 十 万 。 当 你 在 真空 管 的 光线 下 移动 手 时 ， 你 看 到 的 是 断 
裂 的 基本 中 断 ， 但 每 一 个 中 断 都 可 能 再 次 包含 大 量 琶 加 的 快速 振动 。 然 而 ， 很 明显 ， 由 于 电 
容器 电流 路 径 中 存在 火花 隙 ， 这 些 振动 很 快 就 会 消失 ， 并 且 其 影响 非常 小 。 


尽管 我 对 高 频 电流 进行 了 大 量 实验 ， 但 从 医生 的 角度 来 看 ， 我 无 法 告诉 你 它们 对 身体 的 影 
响 。 在 我 转发 给 最 近 召 开 的 电疗 学 会 会 议 的 一 篇 论文 中 ， 我 详细 讨论 了 这 个 主题 ， 您 可 能 会 
在 我 所 说 的 内 容 中 发 现 一 两 个 有 趣 的 内 容 。 


从 机 器 获得 的 电流 非常 突然 ， 我 应 该 说 ， 与 提供 正弦 电流 的 机 器 相 比 ， 它 们 不 太 适 合 某 些 电 
疗 用 途 ， 至 少 ， 人 们 普遍 认为 后 一 种 电流 更 适合 用 于 医疗 目的 。 我 不 知道 这 个 想法 到 底 是 如 
何 产生 的 ， 但 我 认为 它 很 可 能 是 根据 早期 的 观察 得 出 的 ， 即 当 电 流 谐 波 变化 时 ， 比 电流 谐 波 
变化 时 ， 更 多 的 能 量 可 以 通过 患者 的 身体 。 是 突然 的 。 


关于 这 个 主题 ， 您 可 能 会 感 兴 趣 ， 因 为 我 只 是 推出 了 设计 大 大 改进 的 仪器 ， 这 很 可 能 会 满足 
急需 的 需求 。 如 果 您 愿意 的 话 ， 我 希望 您 很 快 就 能 购买 到 这 样 的 仪器 ， 并 且 我 毫 不 怀疑 您 会 
对 它 的 性 能 感到 满意 。 


您 非常 诚挚 的 ， 


1901 年 7 月 22 日 
星期 一 早上 
吉尔 德 先生 ， 
世纪 杂志 编辑 ，- 
纽约 市 。 


Thomas B， Kinraide 先 生 在 长 期 实验 过 程 中 获得 了 一 些 非 常 出 色 且 有 价值 的 包含 放电 记录 的 
0 这 与 迄今 为 止 因 的 任何 类 型 的 板 完全 不 同 。 它 们 展示 了 其 他 电力 照片 从 未 展示 
2 交 主 题 与 麻 省 理工 学 院 的 区 罗斯 教授 进行 通信 ， 他 将 很 高 兴 向 


我 想 补充 一 点 ， 该 研究 所 最 近 接 受 了 Kinraide 先 生 提 供 的 一 套 约 50 个 板块 。 


我 想 你 可 能 想 在 《世纪 》 中 复制 其 中 一 些 印 版 一 一 金 莱 德 先生 称 它 们 为 “电文 ”。 Kinraid 
e 先 生 选 择 了 一 小 部 分 ， 并 好 心地 允许 我 写 一 篇 描述 性 文字 ， 解 释 它们 的 含义 以 及 不 同 的 安 
全 条 件 。 


我 想 您 可 能 有 兴趣 参观 Kinraide 先生 的 实验 室 ， 亲 眼看 看 他 在 这 一 领域 和 其 他 电气 研究 领 
域 所 做 的 工作 。 如 果 您 愿意 这 样 做 ， Kinraide 先 生 将 很 高 兴 欢迎 您 在 那里 与 Cross 教授 会 
面 。 


然后 你 就 能 对 这 些 电 图 的 科学 价值 感到 满意 ， 并 判断 一 篇 关于 它们 的 文章 是 否 适 合 “ 世 
纪 &> 


相信 您 会 发 现 调查 Kinraide 先生 的 工作 很 愉快 ， 

我 是 ， 

非常 真诚 的 您 ， 安 娜 贝尔 。 帕 克 (Anabel Parker) 小 姐 ， 地 址 : 76 Munroe St，Roxbury， 
Mass。 Kinraide 的 地 址 是 

Thomas B， Kinraide 先 生 。 

斯 普 林 公 园 大道 牙 买 加 平原 ， 

大 量 的 。 


马萨诸塞 州 罗 克 斯 伯 里 
1901 年 了 月 ,25 旧 
茹 。 约 翰 逊 先生 ， 
纽约 市 。 


我 亲爱 的 约翰 进 先 生 : 一 一 


您 已 于 7 月 24 日 给 我 回复 。 


您 提 到 1890 年 6 月 《世纪 》 和 杂志 上 发 表 的 一 篇 关于 特 斯 拉 先 生 作品 的 文章 。 我 想 您 一 定 
指 的 是 1900 年 6 月 刊 中 发 表 的 那 篇 文章 。 那 与 金 菜 德 先生 作品 草图 完全 不 同 。 这 是 我 写 
的 。 


一 旦 我 能 与 刚刚 出 城 的 
Kinraide 先 生 取 得 联系 ， 我 就 会 将 照片 连同 描述 性 文字 转发 给 他 。 
同时 ， 金 莱 德 先生 和 我 本 人 都 非常 高 兴 您 能 与 元 罗 斯 教授 交流 ， 您 无 疑 对 他 很 有 名 。 


非常 真实 的 你 ， 

安娜 贝尔 帕克 

76 匠 罗 街 
马萨诸塞 州 罗 克 斯 伯 里 


《波士顿 邮 报 》 
马萨诸塞 州 波 士 顿 1901 年 9 月 3 日 


茹 。 约 翰 进 先生 ， 
世纪 杂志 ， 
纽约 市 


我 亲爱 的 约翰 进 先 生 : 一 一 


我 已 经 说 服 金 莱 德 先生 将 电子 照片 带 到 纽约 ， 你 可 能 还 记得 我 不 久 前 写 给 你 的 照片 。 我 确信 
您 至 少 会 对 看 到 它们 很 感 兴趣 。 


金 莱 德 先生 可 能 会 在 本 周 四 拜访 您 。 


非常 真实 的 你 ， 

安娜 贝尔 。 帕克 

76 匠 罗 街 
马萨诸塞 州 罗 克 斯 伯 里 


绝对 防火 帝国 酒店 纽约 百老汇 和 
ea 街 
=- 罗伯特 "斯 塔 福 德 - 
我 亲爱 的 约翰 进 先生 ， 


今天 早上 我 病 得 很 重 ， 我 不 可 能 离开 我 的 房间 来 找 你 。 我 会 尽快 与 您 沟通 。 
昨天 的 闽 热 天 气 让 我 受 不 了 。 
带 着 许多 遗憾 [原文 如 此 ] 我 是 ， 


1901 年 9 月 5 日 
金 雷 德 结核 病 


绝对 防火 帝国 酒店 纽约 百老汇 和 
ia 街 
=- 罗伯特 "斯 塔 福 德 - 


我 病 得 很 重 ， 觉 得 再 留 在 这 里 是 不 明智 的 。 今 晚 我 乘 船 回 家 。 
下 放 入 盒子 中 直到 我 和 你 沟通 。 


二 
雷 德 结核 病 


请 您 保管 好 照片 ， 将 它们 


寺 


牙买加 平原 
1901 年 9 月 416 日 


RU Johnson 
先生 亲爱 的 约翰 逊 先生 


我 想 你 对 我 在 纽约 的 不 幸 经 历 的 康复 
感 兴趣 [原文 如 此 ] ， 我 觉得 可 以 再 试 一 次 一 一 当然 的 意思 是 一 一 对 自己 更 加 小 心 。 


我 在 我 们 的 图 书馆 找到 了 阿姆斯特朗 勋 示 的 同一 版 本 的 著作 ， 并 仔细 阅读 了 它 。 


它 没有 提 及 我 的 发 现 ， 也 与 本 文 没 有 任何 冲突 。 在 我 们 决定 可 以 用 它 做 什么 之 后 ， 我 将 非常 
高 兴 地 对 阿姆斯特朗 勋 和 在 本 文中 以 适当 的 方式 所 做 的 事情 给 予 应 有 的 赞扬 。 


我 非常 感谢 泰 斯 拉 先生 [原文 如 此 ] 让 我 注意 到 一 部 我 本 来 不 得 不 为 不 了 解 它 而 道歉 的 作品 。 
我 也 很 感谢 您 有 幸 见 到 如 此 可 贵 的 人 一 一 泰 斯 拉 先生 。 


我 预计 本 周 中 旬 左 右 抵达 纽约 ， 并 希望 能 够 就 文章 和 照片 做 出 令 人 满意 的 决定 。 


西联 电报 公司 于 
1901 年 9 月 17 日 在 纽约 百老汇 195 号 西联 大 厦 收 到 日 期 
: Willimantic Conn 17 收 件 人 : RU Johnson 先生 世纪 公司 纽约 联合 广场 


明天 早上 将 在 纽约 致电 T B Kinraide 


1902 年 3 月 15 日 


您 的 11 封 非 常 令 人 愉快 的 信 已 转发 给 我 。 我 已 将 其 转发 给 帕克 小 姐 ， 我 相信 她 会 很 高 兴 阅 
读 它 ， 并 会 根据 您 的 建议 进行 更 改 。 我 没有 自己 写 这 篇 文章 的 唯一 原因 就 像 你 所 说 的 那样 ， 
我 的 技术 表达 方法 永远 无 法 用 在 这 样 的 论文 中 。 因 此 我 选择 了 一 个 门外汉 。 


我 向 你 保证 我 非常 真诚 地 属于 你 ， 
金 雷 德 结核 病 


《波士顿 邮 报 》 
马萨诸塞 州 波士顿 1902 年 3 月 21 日 


茹 约翰 进 先生 


世纪 杂志 


我 亲爱 的 约翰 进 先生 ， 


金 莱 德 先生 已 将 您 关于 他 的 实验 的 文章 的 手稿 寄 给 了 我 。 我 已 经 做 出 了 建议 的 更 改 ， 希 望 现 
在 的 副本 能 够 提供 。 如 果 您 出 于 空间 考虑 而 希望 删除 前 两 段 和 最 后 一 段 ， 我 们 不 反对 您 这 样 
做 。 第 10 页 上 以 “检查 一 下 ”开头 的 段落 也 可 以 删除 ， 而 不 会 严重 损害 文章 的 目的 。 如 果 
这 篇 文章 能 够 被 完整 使 用 ， 金 莱 德 先生 和 我 本 人 都 应 该 感到 高 兴 。 它 是 经 过 精心 准备 和 认真 
渴望 使 其 同时 “流行 ”和 科学 准确 的 。 我 觉得 自己 ; 感谢 金 莱 德 先生 的 不 懈 耐 心 和 善 
良 ， 而 且 ， 无 论 是 为 了 他 还 是 为 了 我 自己 ， 我 都 应 该 很 高 兴 能 得 到 良好 的 空间 和 化 妆 。 


如 果 您 允许 的 话 ， 我 会 很 高 兴 看 到 化 妆 的 样张 。 


通过 这 封 邮 件 ， 我 将 向 现在 在 佐治 亚 州 萨 凡 纳 的 Kinraide 先 生发 送 以 下 重要 的 更 改 。 我 将 请 
他 写 信 或 电报 给 您 ， 表 示 他 们 已 获得 他 的 批准 。 


如 果 您 在 第 二 次 阅读 时 发 现 需要 进一步 的 修改 ， 我 将 尽力 进行 修改 。 我 很 欣赏 你 在 不 熟悉 实 
验 工 作 的 情况 下 就 开始 讨论 这 个 问题 。 您 最 有 可 能 判断 它 是 否 足够 清晰 ， 足 以 被 普通 读者 理 
解 。 


谢谢 你 的 好 意 ， 我 真 的 是 你 的 ， 


安娜 贝尔 。 
帕克 波士顿 邮 报 波士顿 


西联 电报 公司 
1902 年 3 月 25 日 在 纽约 百老汇 195 号 西联 大 厦 接 待 
日 期 : 查尔斯 顿 收 件 人 : RU Johnson 先生 Century Pub。 Co 纽约 文章 的 修改 没 问 题 TB 


Kinraide 周 一 回 家 


《波士顿 邮 报 》 
马萨诸塞 州 波士顿 1902 年 3 月 25 日 


茹 约翰 逊 先 生 


世纪 杂志 


我 亲爱 的 约翰 进 先生 ， 


我 无 法 告诉 您 Rinraide 先 生 在 跟 我 谈论 声波 照片 时 是 否 提 到 了 您 提 到 的 S 教授 的 作品 。 一 - 
和 〈? ) 其 他 一 些 调查 员 的 。 他 提 到 了 一 个 名 字 ， 但 我 现在 想 不 起 来 了 。 


我 已 写 信 给 他 ， 要 求 就 此 事 与 您 沟通 。 他 不 在 南方 ， 这 使 得 这 一 延误 不 可 避免 。 
您 忠诚 的 ， 
安娜 贝尔 帕克 


《波士顿 邮 报 》 
马萨诸塞 州 波士顿 1902 年 4 月 10 日 


茹 约翰 逊 先 生 


世纪 杂志 


我 亲爱 的 约翰 进 先生 ， 


我 必须 感谢 您 提供 Kinraide 文 章 的 校 样 ， 我 特此 将 其 退回 并 更 正 。 


Kinraide 先 生 刚 刚 加 入 。 他 对 这 篇 文章 的 现状 感到 满意 ， 并 且 没有 要 求 进行 任何 更 改 。 如 果 
非常 同意 的 话 ， 说 实话 ， 他 会 很 高 兴 看 到 准备 好 的 半 色 调 剪 辑 样张 。 


此 致 ， 
安娜 贝尔 。 帕克 


安娜 贝尔 *。 帕克 


《波士顿 邮 报 》 
马萨诸塞 州 波 士 顿 1902 年 4 月 28 日 


茹 约翰 进 先 生 
纽约 市 ， 


我 亲爱 的 约翰 进 先生 ， 


Kinraide 先 生 指 示 我 说 ， 图 1 下 的 线 应 以 A_nodos 为 标题 。 延 迟 将 证 明 返 还 给 您 是 因为 Kinr 
aide 先 生 不 在 家 ， 期 间 他 的 邮件 没有 打开 。 


金 莱 德 先生 要 求 我 对 延误 表示 遗憾 。 


此 致 ， 
安娜 贝尔 帕克 


安娜 贝尔 帕克 


《波士顿 邮 报 》 
马萨诸塞 州 波 士 顿 1902 年 7 月 14 日 
茹 约翰 进 先 生 


世纪 杂志 ， 


我 亲爱 的 约翰 进 先生 ， 


我 不 确定 金 莱 德 先生 在 纽约 见 到 您 时 是 否 提 到 过 我 在 《世纪 》 杂 志 7 月 号 上 发 表 的 文章 的 付 
款 问 题 。 然 而 ， 我 和 


Kinraide 先 生 之 间 达 成 共识 ， 所 提交 的 所 有 事项 的 付款 将 支付 给 我 。 我 写 这 篇 文章 是 为 了 防 
止 可 能 出 现 的 任何 与 此 相关 的 问题 ， 尽 管 也 许 这 是 不 必要 的 ， 因 为 您 肯定 记得 是 我 提交 了 这 
篇 文章 。 


感谢 您 在 整个 通信 过 程 中 的 友善 礼 角 ， 我 是 ， 


非常 真诚 的 你 ， 
安娜 贝尔 。 帕克 


安娜 贝尔 "帕克 


一 般 疾病 [II1] 下 午 2 点 至 4 点 的 高 频 电 流 
紫外 线 治疗 皮肤 病 电话 ， 后 湾 21791 


弗 雷 德里 克 。F。 斯 特 朗 【 
电疗 专 
马萨诸塞 州 波士顿 。 


医学 博士 


1904 年 3 月 14 日 。 
尼 古 拉 。 特 斯 拉 ， 
电气 专家 ， 

纽约 市 。 


尊敬 的 先生 ; 
几 年 前 ， 当 我 在 波士顿 药房 -家 诊所 时 


专门 提供 办 公 室 和 住宅 ，176 HUNTINGTON AVE。 


专门 致力 于 特 斯 拉 电 流 的 治疗 用 途 ， 我 写 信 给 


经 
您 询问 与 我 的 工作 相关 的 某 些 技术 
您 的 要 点 二 并 表 


您 充分 解释 了 我 写 信 给 您 的 
在 过 去 的 十 年 里 ， 我 一 直 在 实验 和 应 用 高 


频 电 流 ， 并 设计 和 完善 了 许多 用 于 


。 您 非常 友善 地 回复 了 一 封 私 人 信件 ， 在 信 中 
在 我 去 纽约 时 见 到 我 。 


医疗 工作 的 仪 


器 。 在 这 方面 ， 我 受 邀 于 3 月 18 日 下 周 五 晚上 在 纽约 物理 治疗 学 会 演讲 。 我 的 设备 制造 商 
正在 向 我 发 送 一 台 供 我 使 用 ， 我 将 尽力 通过 实验 演示 高 频 电流 的 现象 以 及 将 它们 应 用 于 治疗 


疾病 的 方法 。 
我 长 期 以 来 一 直 希 望 能 亲自 见 到 您 ， 


看 看 您 的 一 些 
址 和 对 您 来 说 最 方便 的 时 间 ， 我 会 在 某 个 时 候 拜 访 您 18 ““。 如 果 4 


作品 ， 如 果 您 愿意 接待 我 ， 并 附 上 您 的 地 
您 周 五 不 能 见 我 ， 周 六 


鲁 


可 以 方便 的 话 ， 我 将 很 高 兴 再 多 呆 一 天 ， 以 便利 用 我 长 期 以 来 渴望 和 热切 期 盼 的 机 会 。 


相信 您 可 能 会 同意 我 的 请 求 ， 我 是 ， 
非常 蕉 敬 地 ， 
弗 雷 德里 克 。F。 斯 特 朗 


口授 。 


新 罕 布什 尔 州 西林 奇 ，1906 年 7 月 17 日 。 


尼 古 拉 。 特 斯 拉 ， 
纽约 华 尔 道 夫 酒 店 。 


尊敬 的 先生 : 一 


雷 布 曼 公 司 在 接 下 来 的 秋季 出 版 。 

作为 这 种 奇妙 电力 形式 的 先驱 和 创始 人 ， 我 自然 地 请 求 您 的 帮助 。 如 果 您 能 
该 主题 的 各 种 出 版 物 的 参考 资料 ， 如 果 可 能 的 话 , 您 手头 可 能 有 任何 重印 本 高 
我 相信 ， 关 于 高 频 电 流 人 从 芝 二 
题 的 文献 将 达 松 瓦 尔 视 为 高 频 治疗 学 的 先驱 。 如 果 您 愿意 向 我 推荐 有 关 f 
的 声明 ， 我 会 很 高 兴 ， 我 可 以 在 我 的 书 中 引用 这 些 声明 ， 以 满足 我 一 直 对 4 这 
的 优先 权 提 出 的 要 求 。 如 果 您 能 寄 给 我 一 张 您 的 照片 ， 我 也 会 很 高 兴 ， 以 便 我 可 以 将 其 合 
到 书 中 。 
在 过 去 的 十 年 里 ， 我 的 工作 一 直 致 力 于 特 斯 拉 电 流 用 于 治疗 目的 的 应 用 和 研究 ， 这 与 欧洲 当 
局 使 用 的 达 松 瓦尔 和 奥 丁 电流 形成 鲜明 对 比 。 我 相信 ， 与 任何 其 他 形式 的 高 频 电 流 或 所 使 有 
的 任何 其 他 形式 的 电 相 比 ， 您 的 电流 具有 更 大 范围 的 治疗 价值 ， 并 且 对 当今 的 医学 界 更 为 和 
要 。 为 了 彻底 证 明 这 一 点 ， 让 业界 满意 ， 需 要 您 的 配合 。 当 然 ， 对 于 您 给 予 我 的 任何 帮助 ， 
我 将 表示 衷心 时 。 

预先 感谢 您 ， 并 相信 我 会 得 到 早日 答复 ， 我 仍然， 


旺 


非常 诚挚 的 您 ， 
FF 斯 特 妆 ， 医 学 博士 
FFSVED 


1906 年 7 月 23 日 
FF。 斯 特 朗 博士 ， 
新 罕 布什 尔 州 西林 奇 
我 亲爱 的 斯 特 朗 博士 : 


我 注意 到 您 在 7 月 185 ， 并 很 乐意 尽 我 所 能 在 此 事 上 为 您 提供 帮助 。 我 首先 请 您 注意 
我 发 表 的 有 关 高 频 的 出 版 物 。 不 幸 的 是 ， 我 没有 这 些 文件 的 副本 ， 但 以 后 也 许可 以 找到 一 两 


1890 年 9 月 12 日 ， 《伦敦 电工 》 杂 志 上 有 一 封 关于 我 制造 的 高 频 交 流 电机 的 信 ， 我 相 
信 ， 这 是 第 一 台 高 频 电 机 ， 也 是 第 一 次 提 到 高 频 工作 。 


标题 为 “关于 甚 高 频 交 流 电 的 注释 ”的 文章 《电气 工程 师 》 (纽约 ) 1891 年 3 月 11 日 ， 
《电气 世界 》，1891 年 3 月 4 日 。 


作为 高 频 交流 电 的 参考 ，1891 年 4 月 1 日 的 《电气 工程 师 》 ”1891 年 4 月 17 日 的 《 伦 
敦 电气 评论 》， 也 参考 了 1891 年 4 月 3 日 的 同一 评论 。 


有 一 篇 “关于 高 频 电 流 现 象 的 讨论 ”， 电 气 工 程 师 ，1891 年 4 月 22 日 。 真 空 管 放 电 实 
验 ， 电 气 工 程 师 ，1891 年 6 月 24 目 ， 伦 敦 电气 评论 ，1891 年 7 月 10 日 。 


Alt 的 生理 效应 。 高 频 电 流 、 电 流 。 世 界 ，1891 年 3 月 4 日 ， 电气 。 工 程 师 ，1891 年 3 
月 11 日 ， 伦 敦 电力 《评论 》 ，1891 年 3 月 21 日 《伦敦 电工 》，1891 年 8 月 19 


关于 蔡 代 的 注释 。 变 频 电流 ， 伦 敦 电工 ，1891 年 3 月 20 日 。 
甚 高 频 交 流 电 现象 ， 电 气 。 世 界 ，1891 年 4 月 4 日 ， 也 是 电气 世界 ，1891 年 4 月 25 
日 。 


高 频 放 电感 应 ， 电 。 世 界 ，1892 年 2 月 20 日 ,Elec。 工 程 师 ，1892 年 2 月 17 日 ， 伦 
敦 电工 ，1892 年 3 月 4 日 评论 ，1892 年 3 月 18 日 。 


冷凝 器 、 火 花 和 空气 喷射 、 电 气 的 进一步 实验 。 《世界 》，1892 年 2 月 27 日 ， 《伦敦 
电气 评论 》，1892 年 3 月 25 日 。 


高 电势 和 频率 下 的 动态 感应 ， 电 气 世界 ，1892 年 4 月 2 上 日， 电气 评论 ， 伦 敦 ，1892 年 4 
月 本 


高 频 电 感应 ， 在 艺术 协会 之 前 阅读 的 论文 ， 波 士 顿 ， 技 术 季 刊 ， 卷 。 6， 第 1 号 ，1893 
年 。 


赫 效 波 的 奇怪 效应 ， 电 。 


工程 师 ，1894 年 7 月 4 日 。 


《 论 实验 室 和 电镀 三 中 的 赫兹 波 》， 伦 敦 电工 ，1894 年 7 月 13 日 。 


关于 高 频 电流 通过 身体 的 影响 的 注释 ， 电 气 。 工 程 师 ， 十 月 1894 年 10 月 。 


交 变 电位 下 油 的 介 电 强 度 ， 电 气 。 工 程 师 ，1896 年 2 月 12 日 ，Elec。 世 界 也 ， 同 样 的 日 
期 。 


高 压 下 的 电力 。 纽 约 电气 学 会 演讲 ，1899 年 3 月 29 目 。 以 小 册子 形式 出 版 ， 我 想 我 可 以 


给 您 寄 一 份 小 册子 。 


获取 高 频 和 压力 的 装置 ，《 电 气 世 界 》，1899 年 10 月 14 日 ，《 电 工 》，1899 年 


1 月 3 日 。 


当然 ， 如 果 不 比 较 早期 实验 的 日 期 来 解决 优先 级 问题 是 不 可 能 的 ， 因 为 没有 进行 过 这 样 的 比 
较 ， 但 你 会 在 “高 压 电力 ”小 册子 中 找到 对 教授 的 一 些 实验 的 参考 。 约 翰 。 霍 普 金 斯 大 学 的 


罗兰 的 研究 确实 涉及 从 
莱 顿 瓶 放电 的 本 质 。 我 村 


-组 臣 到 另 一 组 绝缘 的 高 频 感应 
y) 在 很 多 年 前 也 提出 过 由 莱 顿 瓶 和 电容 器 放电 引起 的 相 邻 电路 中 的 电流 ， 


理 。 约瑟夫 。 


亨利 〈Joseph Henr 
亨利 首先 指出 了 
信 我 是 第 一 个 对 空 芯 线圈 进行 研究 的 人 ， 即 没有 任何 铁 芯 ， 用 于 产 


高 频 感 应 ， 除 了 享 利 实验 和 罗兰 实验 涉及 相同 的 想法 。 我 相信 ， 我 是 第 一 个 在 冷凝 器 火花 


比较 ， 就 不 可 能 做 出 任何 


于 这 项 工作 的 某 些 功能 的 


文 和 描述 ， 在 没有 其 他 数据 


上 使 用 空气 喷射 来 增加 振荡 锐 度 的 人 。 除 了 这 些 事实 之 外 ， 并 且 没 有 对 日 期 进行 任何 适当 的 


其 他 声明 。 


毫 无 疑问 ， 特 斯 拉 先 生 很 早 就 参与 了 这 项 工作 ， 而 且 可 能 是 先行 者 ， 但 我 认为 他 无 疑 是 先行 


。 然 而 ， 我 认为 ， 在 您 正在 准备 的 工作 中 ， 最 好 仅 参考 已 发 表 的 论 
情况 下 ， 这 些 论 文 和 描述 必须 成 立 。 事 实 上 ， 我 非常 不 喜欢 就 


这 一 点 发 表 任何 声明 ， 因 


此 请 您 将 我 上 面 所 说 的 内 容 视 为 对 您 个 人 的 帮助 ， 而 不 是 发 表 。 你 


会 发 现 ， 在 事物 的 本 质 上 ， 没 有 权威 性 陈述 的 标准 。 


如 果 可 以 的 话 ， 我 会 尽快 转发 照片 。 


您 非常 诚挚 的 ， 
伊 莱 休 "汤姆 森 。 


PS 我 正在 向 您 发 送 一 份 有 关 “ 高 压 电 力 ” 的 小 册子 。 


1954 年 10 月 15 日 


特 斯 拉 对 我 们 来 说 就 是 “尼克 ”， 因 为 我 已 故 的 父亲 有 幸 为 他 的 百 万 富 例 支 持 者 开 出 支票 ， 
这 些 支持 者 拥有 奥康 尼 特 电线 电缆 公司 ， 并 通过 将 曼哈顿 岛 的 电话 权 出 售 给 纽约 电话 公司 而 
获得 巨额 利润 。 公 司 售 价 约 17, 000, 000 美元 。 这 是 一 笔 免税 交易 ， 这 笔 金额 在 当时 是 相当 

大 的 一 笔 。 他 们 通过 英国 集团 向 马 可 尼 提供 贷款 ， 并 部 分 资助 了 费 森 登 、 德 福 雷 斯 特 和 许多 
其 他 科学 界 鲜 为 人 知 的 机 构 。 特 斯 拉 是 他 们 的 “问题 发 明 者 ”。 


他 们 并 不 是 唯一 一 个 与 他 有 困难 的 人 ， 因 为 摩根 大 通 的 长 辈 总 是 把 尼克 当 作 他 的 宠物 问题 。 
我 曾 在 摩根 富丽 堂皇 的 蒸汽 游艇 “海盗 船 ”上 担任 安装 工程 师 ， 曾 短暂 为 他 工作 过 ;我 还 为 
参议 员 纳尔逊 。W。 奥 尔 德里 奇 在 他 的 获奖 蒸汽 游艇 阿尔 维 娜 号 上 担任 测试 工程 师 ， 担 任 过 
世界 各 地 的 测试 工程 师 。 两 人 都 有 影响 力 。 即 使 是 借 给 特 斯 拉 现 金 购 买 机 器 人 的 老 约 翰 。 海 
斯 。 哈 蒙 德 也 无 法 理解 这 个 奇怪 的 天 才 。 


人 拉 交 朋友 ， 但 他 的 言论 被 极其 敏感 的 特 斯 拉 视 
一 种 侮辱 。 凭 借 典 型 的 欧洲 -斯 拉夫 绅士 风度 观念 ， 他 在 无 线 电 和 电力 先驱 的 混乱 领域 中 
-个 奇怪 的 人 物 。 他 届 到 的 大 多 数 科学 家 都 是 好 朋友 。 有 些 是 拍 背 式 的 ， 如 爱迪生 、 费 森 
、 马 可 尼 、 德 福 雷 斯 特 、 弗 莱 明 、 普 里 斯 、 洛 奇 、 斯 拉 比 、 泽 内 克 和 西利 格 。 老 纽约 游艇 
俱乐部 的 成 员 包 括 摩根 、 盖 欧 、 洛 克 菲 勒 、 利 特 、 戴 维 森 、 卡 彭 特 、 贝 内 特 以 及 其 他 许多 我 
父亲 非常 熟悉 的 人 ， 他 们 都 是 同一 级 别 的 人 ， 但 在 友善 方面 可 能 要 克制 一 些 
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我 认识 这 些 人 ， 并 回应 了 他 们 善意 的 绰号 “无 线 人 约翰 ”， 这 个 头衔 让 我 很 高 兴 ， 因 为 我 喜 
欢 制造 火花 并 创造 壮观 的 高 频 展示 。 尼 克 是 一 个 安静 、 好 学 、 非 常 得 体 、 弯 着 腰 、 举 止 得 体 
的 欧洲 日 耳 曼 人 《斯 拉夫 人 ) ， 似 乎 从 来 都 不 太 适 合 粗俗 的 美国 环境 。 他 看 起 来 就 像 一 个 
与 众 不 同 的 人 一 一 一 个 相当 内 向 的 人 。 再 加 上 他 对 不 握手 和 以 特殊 的 卫生 方式 进餐 的 奇怪 恺 
惧 这 ， 使 尼克 成 为 一 个 引 人 注 目的 人 。 许 多 人 认为 他 是 一 个 普通 的 势利 小 人 。 其 他 人 称 他 为 
“坚果 ”， 而 另 一 些 人 则 称 他 为 “天 才 ”， 并 且 总 是 为 他 的 行为 找 借口 ， 繁 费 苦心 地 解释 说 
这 是 天 才 所 应 有 的 。 


那些 为 尼克 工作 的 人 很 少 得 到 他 的 信任 。 他 的 草图 总 是 分 成 几 部 分 。 他 的 记录 从 来 都 不 完 
整 。 他 害怕 盗版 。 他 被 盗版 了 ， 令 人 遗憾 的 是 ， 一 个 以 自己 是 原理 的 发 现 者 而 不 是 发 明 家 为 
由 拒绝 诺 贝尔 奖 的 人 竟然 被 他 的 同时 代 人 如 此 盗版 、 Se 他 们 采纳 了 他 的 想法 ， 并 
愉快 地 继续 着 ， 就 好 像 特 斯 拉 的 发 明 是 免费 财产 一 


Ovington ) 的 布 菜 利 奥 特 单 枝 飞机 上 安装 了 我 的 原始 系统 ， 并 使 用 第 一 根 地 网 天 线 ， 与 像 
奥 文 顿 伯 责 这 样 的 人 相形 见 绩 。 当 伯 细 在 米 尼 奥 拉 - 享 普 斯 特 德 上 空 约 1500 英尺 高 空 轴 翔 
时 ， 我 们 携带 了 第 一 个 从 飞机 到 地 面 的 双向 无 线 电 。 他 成 为 第 一 批 航 空 邮 件 飞行 员 之 一 。 奥 
文 顿 是 百 万 富翁 的 儿子 ， 也 是 特 斯 拉 的 密友 。 


厄 尔 在 老 麦 迪 进 广场 花园 的 乌鸦 上 方 的 平台 上 安装 了 一 个 巨大 的 特 斯 拉线 圈 ， 展 示 了 壮观 的 
烟花 表演 。 他 会 让 我 在 玻璃 平台 上 冒险 ， 从 我 手 里 的 魔杖 上 擦 出 可 怕 长 度 的 大 火花 。 我 很 快 
发 现 ， 我 们 在 电气 表演 期 间 每 天 都 有 日 场 和 晚间 演示 ， 吸 引 了 大 量 人 群 ， 他 们 和 希望 看 到 我 们 
俩 都 被 电 死 。 厄 尔 很 爱 炫 夕 ， 他 很 喜欢 这 样 。 尽 管 我 对 我 所 爱 的 火花 着 迷 ， 但 我 还 是 一 个 害 


怕 的 孩子 。 特 斯 拉 会 站 在 一 旁 ， 以 慈 父 般 的 目光 注视 着 我 们 俩 。 特 斯 拉 在 他 的 实验 室 为 百 万 
富翁 朋友 举办 聚会 。 尼 克 喜 欢 把 灯光 调 瞳 并 进行 怪异 的 展示 。 我 必须 承认 ， 我 多 次 尝试 效仿 


他 ， 这 很 有 趣 。 


我 的 第 一 个 任何 尺寸 的 无 线 发 射 器 是 一 个 10 KW 开 芯 变 压 器 ， 我 有 一 个 开放 间隙 和 一 个 


卫 


大 的 油 中 玻璃 板 电容 器 。 当 我 在 大 西洋 中 部 的 船上 工作 时 ， 利 用 扬 克 斯 上 空 的 巨大 天 线 ， 我 


可 以 获得 令 男 孩 们 羡慕 的 距离 。 


确实 享受 到 了 如 今 没 有 人 能 够 理解 或 想象 的 乐趣 。 


1912 年 之 前 ， 不 需要 许可 证 。 空 气 是 免费 的 ， 我 们 拓荒 者 


随 着 年 龄 的 增长 ， 尼 克 变 得 非常 奇怪 。 我 的 老 朋 友 路 易 斯 。 帕 坎 特 《〈Louis Pacant ) 曾经 
拜访 过 特 斯 拉 。 路 易 斯 是 一 个 聪明 的 男孩 ， 他 在 美 


方 电气 公司 发 现 自己 被 


个 贫穷 的 纽约 男孩 ， 他 在 布鲁克 林 的 普 拉 特 打工 ， 


作为 一 名 文静 、 并 | 


寅 聊天 ， 但 路 易 斯 却 能 聊 这 么 远 。 尼 克 具 有 独特 的 
人 物 。 没 有 人 比 路 易 斯 更 接近 了 。 


我 可 以 在 这 里 闲逛 很 多 。 我 已 经 完成 了 一 部 关于 广 


的 老 同 学 霍华德 。 
绝 支 持 他 后 ， 协 助 


可 姆 斯 特 朗 的 纪录 片 ， 我 帮助 他 
他 在 扬 克 斯 获得 了 第 一 个 专利 。 


国 各 地 签约 了 900 多 家 音响 剧院 。 当 西 


生 败 时 ， 他 们 给 了 路 易 斯 丰厚 的 回报 。 他 很 享受 这 一 点 ， 因 为 作为 一 


他 从 与 “大 男孩 ”的 接触 中 获得 了 乐趣 。 


讲 的 咨询 工程 师 ， 他 很 快 就 发 现 尼克 是 他 的 同伴 。 他 们 会 在 尼克 的 顶层 公 


保守 和 怀疑 态度 ， 这 使 他 成 为 一 个 独特 的 


播 历 史 的 纪录 片 ， 正 在 制作 另 一 部 关于 我 


提出 了 第 一 个 反馈 想法 ， 并 在 他 的 父亲 拒 


我 希望 你 们 能 在 科学 教师 中 建立 某 种 东部 特 斯 拉 俱乐部 ， 目 的 是 让 年 轻 一 代 了 解 特 斯 拉 发 现 
的 一 些 兴 奋 之 处 。 我 希望 看 到 特 斯 拉 协会 每 年 为 - 些 有 价值 的 科学 成 就 颁发 奖章 。 


不 幸 的 是 ， 言 语 完全 不 足以 表达 年 轻 人 追求 宠物 爱好 时 的 兴奋 。 我 对 电子 产品 的 追求 如 此 之 


多 ， 以 至 于 我 很 遗 
形容 的 兴奋 。 


诚挚 的 ， 
约翰 。 奥利弗 。 阿 


央 无 法 用 语言 来 表达 那些 巨大 的 


什 顿 


加 利 福 尼 亚 州 帕 洛 


可 尔 托 


兴奋 ， 以 公正 地 描述 多 年 来 的 惊奇 和 难以 


[约翰 。 奥利弗 。 阿 什 顿 信件 摘录 ] 


在 东方 有 一 个 人 ， 如 果 你 能 正确 接近 他 ， 他 可 能 会 帮助 你 。 他 是 小 约翰 。 海 斯 。 哈 蒙 德 (Jo 
hn Hays Hammond Jr.)， 一 位 在 马萨诸塞 州 格 洛斯 特 患 病 的 百 万 富翁 。 他 的 父亲 是 特 斯 拉 机 
器 人 的 支持 者 。 我 认识 很 多 百 万 富翁 ， 但 这 个 是 个 势利 小 人 。 


1910 年 ， 我 与 厄 尔 。 奥 文 顿 (Earl 0vington) 等 人 结识 ， 在 他 的 Bleriot 单 翼 飞 机 上 ， 
我 使 用 第 一 条 地 网 天 线 安装 了 我 最 初 的 系统 ， 当 厄 尔 〈Ear1) 在 米 尼 奥 拉 -~ 亭 普 斯 特 德 (Min 
eola-Hempstead) 上 空 约 1500 英尺 高 空翻 翔 时 ， 我 们 携带 了 第 一 个 从 飞机 到 地 面 的 双向 无 
线 电 ， 我 在 扬 克 斯 的 “总 部 ”， 伯 珊 轰 驶 着 他 的 “飞行 器 ”高 空 飞 行 。 他 成 为 第 一 位 航空 邮 
件 飞行 员 。 他 是 百 万 富翁 的 儿子 ， 也 是 特 斯 拉 的 亲密 朋友 。 


厄 尔 会 使 用 安装 在 老 麦 迪 进 广场 甘 登 乌 获 上 方 平台 上 的 巨大 特 斯 拉线 圈 来 表演 壮观 的 烟花 表 
演 ， 当 他 让 我 在 玻璃 平台 上 冒险 时 ， 我 拿 着 的 魔杖 会 产生 可 怕 长 度 的 大 火花 。 我 的 手 又 跳 到 
特 斯 拉线 圈 顶 部 的 球 上 。 我 很 快 发 现 我 们 在 电气 表演 期 间 每 天 都 有 日 场 和 晚间 
大 批 观 众 ， 他 们 希望 看 到 我 们 俩 都 触电 。 厄 尔 很 爱 炫 炮 ， 他 很 喜欢 这 样 。 尽 管 我 对 我 所 爱 的 
火花 着 迷 ， 但 我 还 是 一 个 害怕 的 孩子 。 


特 斯 拉 会 站 在 一 旁 ， 以 节 父 般 的 目光 注视 着 我 们 俩 ， 并 微笑 着 ， 因 为 正如 你 所 读 到 的 那样 ， 
他 本 身 就 是 一 个 表演 者 。 他 在 实验 室 为 他 的 百 万 富翁 朋友 举行 的 著名 派对 非常 有 名 ， 尼 克 喜 
欢 把 灯光 调 暗 并 进行 怪异 的 展示 。 我 必须 承认 ， 我 多 次 尝试 效仿 他 ， 这 很 有 趣 。 


我 的 第 一 个 任意 尺寸 的 无 线 发 射 器 是 10 KW 开 攻 变压器 ， 我 在 油 冷 凝 器 中 有 一 个 开放 间隙 
和 巨大 的 玻璃 板 。 在 大 西洋 中 部 的 船只 上 工作 时 ， 利 用 扬 克 斯 上 空 的 巨大 天 线 ， 我 可 以 
获得 令 男孩 们 羡慕 的 距离 。 1912 年 之 前 不 需要 许可 证 。 


2007 年 2 月 2 日 
你 好 ， 


在 做 一 些 家 族 史 研究 时 ， 我 偶然 发 现 了 你 发 布 的 我 
父亲 1916 年 出 版 的 书 《 高 频 设 备 》。 


不 用 说 ， 玫 
我 们 有 各 
， 但 可 证 : 


完全 不 知道 你 和 你 的 活动 ， 关于 他 参与 高 频 设 备 的 日 子 ， 
家 族 传说 
却 很 少 。 如 果 您 有 任何 


可 以 提高 我 对 那个 时 期 的 了 解 的 信息 ， 我 将 非常 欢迎 。 像 许多 有 过 这 种 过 去 的 人 一 样 


， 尽 管 我 和 我 的 兄弟 姑 求 他 ， 他 还 是 不 愿意 分 享 他 的 记忆 


我 的 祖父 也 是 同名 的 ) 是 新 泽 西 州 北部 的 一 名 医学 博士 ， 他 是 
X 射线 医学 的 早期 研究 员 ， 并 且 传说 是 最 早 应 用 

高 频 交 流 电 来 激励 Xx 射线 管 的 人 之 一 。 他 于 1904 年 去 世 ， 
留 下 了 我 15 岁 的 父亲 对 电气 工程 的 兴趣 和 知识 

， 这 让 他 开始 了 与 电力 相关 的 职业 道路 ， 

让 他 忙碌 了 35 年 。 


在 此 早期 ， 他 从 一 个 15 岁 
波士顿 ， 在 那里 他 有 一 个 足 
朵 省 理工 学 院 的 兴趣 ， 用 
， 在 那里 他 有 一 个 交流 
出 版 是 在 出 版 


然后 又 去 了 纽约 


验 室 。 1917 年 ， 应 用 研 


“自己 动手 ”电气 工程 杂志 〈 据 说 

对 《大 众 科 学 》 杂 志 的 创建 具有 影响 力 ) 的 几 年 计划 之 后 进行 的 。 
该 实验 室 及 其 
全 体 工 作 人 员 被 “征召 ”到 美国 化 学 战 部 门 。 
1917 年 到 部 队 从 事 电 炉 生产 防毒 面具 

原材料 工作 。 


他 这 12 年 的 活动 相当 “灰色 ”， 因 此 您 可 能 
拥有 的 任何 线索 都 会 有 所 帮助 。 


我 去 佛罗里达 的 机 会 不 大 ， 但 我 很 想 参观 

博物 馆 。 当 我 还 是 个 孩子 的 时 候 ， 我 确实 玩 过 火花 线圈 ， 并 且 正 在 收集 
从 未 接近 完成 的 范 德 格拉 夫 发 电机 的 零件 。 它 在 

基因 中 ， 不 过 。 


KR 


验 室 于 1917 年 出 版 了 这 本 书 


。 该 书 的 


2007 年 2 月 3 日 
你 好 ， 杰 夫 ， 
这 很 令 人 兴奋 ， 不 是 吗 ? 


我 父亲 最 早 的 照片 可 能 是 20 年 代 
中 期 的 照片 ， 当 时 他 在 退伍 后 搬 到 
， 他 正在 建立 一 家 生产 定制 而 
， 使 用 电炉 来 制造 他 的 

企业 


我 需要 深入 档案 以 找到 要 发 送 的 图 
能 有 机 会 通过 其 他 

研究 手段 找到 1916/1818 年 的 资 ; 
轮转 四 版 报纸 插页 中 的 一 页 ， 很 
是 “年 轻 ” 和 提 二 
这 个 页 面 上 ， 区 爸 与 爱迪生 、 


霜 以 建立 的 “新 ”合成 化 合 物 。 


和 村 :我 记得 小 时 候 看 到 
能 来 自 《纽约 时 报 》 ， 其 中 


初期 或 
了 加 利 福 尼 
火 材 料 的 企 


州 洛 杉 各 


当 我 有 机 会 时 ， 


王 


人 人 ”在 | 
、 特 斯 拉 和 其 他 一 些 人 


。 我 真 的 不 确定 是 谁 在 里 面 ， 人 
相 我 记得 爸爸 
爱迪生 的 要 小 一 些 ， 但 它 就 在 那 


书 ， 我 从 未 看 过 第 一 版 ， 所 以 我 很 
我 确实 有 一 份 1920 年 第 二 版 ， 由 
根据 第 二 版 序言 ， 耶 茨 所 做 的 唯一 


任 -家 

的 照片 

里 ! 

高 兴 有 你 的 努力 。 


- 件 事 就 是 添加 了 


- 些 相关 的 1917 年 杂 
材料 ， 因 为 柯 蒂 斯 工程 实验 

耶 欧 的 粉丝 ， 出 版 商 把 他 推 向 爸爸 
新 版 本 ， 因 为 爸爸 正 忙 于 赢得 战争 


1 


: 我 收藏 了 


在 第 1 卷 和 第 2 卷 之 间 演 
6， 不 是 完整 的 一 套 〈 已 出 版 的 18 
9 副本。 2 第 1 卷 和 卷 。 
博物 馆 


X 射线 工作 的 高 频 设 备 。 

乡村 医生 从 头 开始 工作 似乎 有 些 困 
; 实验 人 员 对 自己 和 患者 造成 了 可 
， 直 到 有 人 偶然 发 现 高 频 
产生 的 X 射线 是 


只 


汪 


除了 供应 商 源 
失 。 《和 区 爸 绝对 不 是 


的 
3 


-小 部 分 《日 常 机械 》 和 杂志 ， 


变 为 《日 常 工程 》。 


套 中 的 12 套 ) 。 我 有 


2 No，2， 我 想 寄 给 您 供 您 的 
使 用 。 我 应 该 把 它们 送 到 哪里 ? 设备 : 我 不 知道 柯 蒂 斯 祖父 从 哪里 得 到 了 用 于 


难 
怕 的 辐射 烧伤 


“ 软 ” 的 并 且 不 太 可 能 烧伤 〈 不 同 频率 ?” ) ; 


Raymond F， Yates 编辑 。 


2 No 5 和 Vol。 


- 张 旧 的 棕色 


-页 


-起 合影 


2 No 


和 爸 告诉 我 们 ， 他 的 父亲 通过 一 


没有 杀 死 病人 的 手臂 拍摄 了 第 一 张 照片 。 


我 不 知道 父亲 去 世 后 ， 父 亲 是 如 何 或 为 何 来 到 波士顿 的 。 一 定 
是 与 生意 有 关 〈 上 面 没 有 家 人 ) ;是 你 在 弥 撤 中 提 到 的 设备 供应 商 ， 他 是 否 一 直 在 追寻 
他 父亲 使 用 过 的 设备 


的 踪迹 ? 

其 系 方式 : 我 不 可 能 去 佛罗里达 的 原因 是 我 住 在 

加 利 福 尼 亚 州 萨 拉 托 加 《靠近 圣何塞 ， 旧 金山 以 南 40 英里 ) ， 

距离 很 远 ! 所 以 我 们 最 好 依靠 电子 邮件 、 电 话 或 其 他 方式 。 电 话 号 码 

是 408 867-3541。 电 话 联系 可 能 最 好 在 晚上 进行 ， 除 了 

我 安排 会 议 的 第 三 个 周三 和 周 四 。 太 平 洋 时 间 6:30 到 10:30 之 间 的 任何 时 间 都 
可 以 。 如 果 我 在 第 三 次 响 铃 

时 没有 接听 ， 请 不 要 让 它 进入 答 录 机 ， 除 非 它 很 重要 〈 节 省 你 的 

美元 ) 。 


KR 
汤姆 。 柯 蒂 斯 


2007 年 2 月 10 日 
你 好 ， 杰 夫 ， 
有 个 好 消息 ! 


我 哥哥 在 他 的 档案 中 找到 了 报纸 版 面 ， 上 面 有 TSC 和 
爱迪生 等 人 的 照片 。 上 面 的 日 期 是 1917 年 4 月 29 日 。 实 际 上 ， 
他 发 现 的 物理 内 容 与 我 记忆 中 的 《他 的 记忆 也 是 如 此 ) 不 完全 一 样 
， 但 实质 内 容 正 是 我 们 正在 寻找 的 内 容 ， 因 此 可 能 还 有 另 一 个 

版 本 尚未 出 现 。 无 论 如 何 ， 一 旦 我 们 找到 

重 现 它 的 方法 ， 我 就 会 给 你 一 份 副本 。 使 用 的 字体 相当 小 

， 页 面 是 中 心 跨 页 ， 尺 寸 相 当 大 。 它 需要 以 

相同 的 尺寸 复制 。 这 使 得 复制 成 为 一 个 挑战 。 

我 会 随时 通知 您 。 


希望 您 的 北上 之 行 圆满 成 功 。 


KR 


2007 年 2 月 13 日 


这 些 照片 没有 引起 任何 警 吕 
风格 。 从 早期 到 结束 ， 

我 记得 最 早 的 图 片 可 能 是 
1916 年 -18 年 的 ) 


“海象 ” 式 的 小 胡子 从 来 都 不 是 他 的 
记得 一 种 修剪 整齐 的 小 “军装 ”风格 。 


全 间 下 
部 部 三 


从 我 所 看 到 的 奥 文 顿 的 时 间 线 来 看 ， 我 认为 它们 没有 

明显 的 重奏 。 其 中 提 到 他 曾 为 爱迪生 工作 过 一 一 

那 是 什么 时 候 ? 爱迪生 什么 时 候 与 X 射线 合作 导致 他 的 助手 死亡 ? 
请 记 住 ， 爱 迪生 主要 是 一 个 直流 电 人 ， 而 区 爸 总 是 使 用 交流 电 ， 
除了 电池 供电 的 电机 等 ， 因 此 

据 我 所 知 ， 当 时 不 太 可 能 进行 “友好 ”接触 。 


KR 


汤姆 。 柯 蒂 斯 


2007 年 9 月 13 日 


几 天 我 一 直 在 想 给 你 写 信 。 


在 过 去 的 几 个 月 里 ， 

我 和 我 的 兄弟 一 直 在 为 这 个 家 庭 做 一 些 认真 的 家 谱 工 作 : 他 站 在 母亲 一 边 ， 了 
祖父 是 挪威 人 ， 他 的 妻子 是 挪威 人 一 一 应 该 会 让 事情 变 得 

容易 一 些 。 我 有 柯 蒂 斯 的 一 面 ， 主 要 是 因为 作为 最 大 的 男孩 ， 

我 姨妈 觉得 她 有 责任 让 我 的 头脑 充满 家 族 传奇 〈 

我 的 研究 对 其 中 许多 传奇 产生 了 严重 怀疑 ) 。 


我 有 一 个 严重 的 空白 需要 填补 ， 也 许 赁 借 您 对 
那个 时 代 技 术 发 展 的 了 解 ， 您 也 许 能 够 指出 一 些 
可 以 遵循 的 道路 。 让 我 来 介绍 一 下 场景 ， 以 便 您 可 以 建设 性 地 思考 。 


我 的 祖父 〈 也 是 同名 的 ) 是 新 泽 西 州 北部 的 一 名 乡村 医学 博士 ， 他 
与 纽约 市 的 哥伦比亚 医学 中 心 仍然 有 一 些 联系 〈 他 可 能 是 一 
毕业 生 ， 尽 管 我 还 无 法 证 实 这 一 点 。 他 是 

医学 领域 的 早期 实验 者 ) X 他 是 如 何 开始 使 用 

高 频 交 流 电 作为 激励 源 的 ， 证 明 ， 这 种 交流 电 产 生 的 
波长 比 常用 的 火花 线圈 的 致命 波长 要 小 〈 没 有 任何 线索 表明 

这 是 如 何 发 生 的 ， 但 逻辑 告诉 我 可 能 是 

直接 或 直接 通过 哥伦比亚 大 学 进行 的 ) 。 


要 是 因为 我 的 


他 于 1904 年 12 月 突然 去 世 ， 留 下 了 14 
岁 的 托马斯 。 斯 坦 利 〈Thomas Stanley) ， 他 可 能 已 经 参与 了 这 项 实验 工作 好 几 年 
了 


这 个 庄园 基本 上 让 我 的 

祖母 和 两 个 分 别 为 14 岁 和 11 岁 的 孩子 流落 街头 ， 身 无 分 文 。 在 

1900 年 的 人 口 普 查 中 ， 他 们 和 祖母 的 母亲 住 在 一 起 ， 她 比 我 祖父 早 一 个 月 去 世 
， 而 祖父 去 世 时 没有 留 下 遗嘱 ;这 上 对 于 律师 来 说 是 一 笔 财 富 
， 而 对 于 祖母 来 说 却 是 一 团 糟 〈 她 是 被 “淑女 ”抚养 长 大 的 ， 
可 能 不 知道 如 何 保护 自己 ) 。 


这 个 小 家 庭 消失 了 ;1910 年 的 人 口 普查 中 没有 发 现 他 们 的 踪迹 。 葡 爸 
常常 说 起 祖母 试图 靠 折 售 
祖父 处 方药 膏 和 药膏 为 生 的 化 妆 品 、 住 在 寄宿 


不 知 何故 ，1904 年 这 个 14 岁 的 男孩 把 自己 变 成 了 一 位 公认 的 

空调 设备 制造 专家 ， 并 保持 1914 年 ， 当 他 24 岁 时 

， 他 的 母亲 和 妹妹 还 活着 。 这 段 时间 他 至 少 有 一 部 分 时 间 在 

波士顿 /剑桥 地 区 。 他 谈 到 他 借 给 

本 省 理工 学 院 的 交流 设备 ， 因为 他 们 教 电子 工程 的 全 部 都 是 直流 设备 。 我 需要 研究 并 找 出 


这 十 年 到 底 发 生 了 什么 。 

我 知道 到 1915 年 ， 他 在 纽约 建立 了 一 个 运筹 学 实验 室 ， 

并 配备 了 一 名 工作 人 员 。 1914 年 11 月 ， 他 创办 了 自己 的 月 刊 ， 并 获得 了 
寄 许 可 证 ， 并 且 一 定 正在 顺利 

完成 这 本 书 ， 该 书 由 享 利 出 版 ， 版 权 

日 期 为 1916 年 。 


在 本 书 第 一 版 的 致谢 中 ， 他 特别 提 到 了 
每 尔 维和 母 ne Eastham) 和 克拉 普 - 伊 斯 特 姆 〈Clapp-Eastham) ， 他 们 最 初 是 


奥 文 顿 Xx 射线 公 局 
到 1910 年 并 红字 二 人 人 


表明 了 个 人 关系 ， 而 不 是 个 人 关系 。 一 个 公司 的 。 因 此 ， 
也 许 作 为 一 个 19 或 20 岁 的 人 : 他 个 人 以 某 种 方式 参与 了 这 


我 查看 了 新 泽 西 州 、 纽 约 州 和 
塞 州 1910 年 的 人 口 普查 记录 ， 但 没有 找到 任何 线索 ; 当然 ， 如 果 他 们 住 在 
寄宿 处 ， 他 们 就 很 容易 被 遗漏 。 到 
1920 年 人 口 普查 时 ， 他 已 经 在 陆军 服役 了 几 年 ， 从 事 
材料 制造 的 研究 ， 结 婚 后 
在 洛杉矶 开始 了 耐火 材料 制造 业务 
(他 的 第 二 个 公认 的 技术 能 力 领 域 ) 。 


你 能 想 出 什么 办 法 来 为 那些 缺失 的 
1904 年 至 1914 年 建立 一 些 东西 吗 ? 是 否 有 奥 文 顿 或 其 他 人 
在 X 射线 或 高 频 交 流 设 备 领域 发 表 的 历史 记录 可 以 提供 线索 ? 


任何 建设 性 的 想法 将 不 胜 感激 ! 


KR 
汤姆 。 柯 蒂 斯 


2007 年 9 月 14 日 


我 采纳 了 你 的 建议 ， 在 马萨诸塞 州 的 人 口 普查 记录 中 查找 了 和 霍 顿 教授 。 
我 想 我 是 在 1910 年 在 沃 尔 瑟 姆 找到 他 的 ， 他 被 列 为 在 一 家 学 校 工作 的 教师 。 
上 学 ，44 岁 ， 与 妻子 和 岳母 住 在 一 起 ， 没 有 孩子 。 还 在 那儿 

年 减 去 MIL。 所 以 也 许 他 是 在 家 里 写 的 文章 ， 或 者 也 许 是 在 

结合 他 的 教学 ， 人 口 普查 对 

提供 的 信息 ， 但 姓名 包括 中 间 名 首 字母 和 职 } 

看 起 来 不 错 。 


那里 仍然 没有 TSC 的 迹象 ， 我 认为 寄宿 综合 症 会 杀 死 所 有 人 
机 会 。 


我 想 如 果 我 们 能 查 出 是 谁 提供 了 他 父亲 的 X 射线 设备 
在 1902 年 或 03 年 ， 我 们 可 能 会 在 1908 年 或 09 年 以 学 徒 或 初级 身份 找到 TSC 
商店 助理 或 工程 实习 生 ， 一 些 有 寄宿 房 类 型 工资 的 东西 
水 再 有 


我 很 确定 那 段 时 间 他 在 波士顿 或 剑桥 的 某 个 地 方 

- 定 是 一 份 工作 或 一 个 人 的 承诺 证 明了 这 一 举动 的 合理 性 
有 件 事 促使 他 搬 离 新 泽 西 一 一 他 在 那里 还 有 家 人 一 一 
祖父 、 姨 妈 和 叔叔 在 那 边 ， 还 有 几 位 阿姨 在 那 边 

母亲 的 一 面 。 


没有 钱 会 成 为 离开 城镇 的 动力 ， 他 们 的 房子 

在 〈 祖 母 ) 去 世 前 居住 的 地 方 可 能 是 上 流 社 会 

当今 社会 。 市 中 心 ， 位 置 显 着 ， 非 常 大 ， 建 于 

厨师 、 车 夫 。 我 看 过 一 张大 约 1932 年 的 照片 ， 令 人 印象 深刻 。 
据 爸 爸 说 ， 这 一 切 都 进 了 律师 的 口袋 。 有 一 天 我 可 能 会 得 到 
进入 遗嘱 认证 记录 ， 但 这 只 是 好 奇 心 ， 并 不 能 证 明 

任何 东西 。 


猜测 多 ， 


韩国 
汤姆 


2007 年 9 月 23 日 


只 是 偶然 发 现 了 一 些 东 西 ， 以 你 的 知识 和 技能 可 能 是 
能 够 深入 挖掘 。 


1916 年 4 月 至 1917 年 9 月 期 间 ， 纽 约 市 的 TSC 出 版 了 一 份 小 型 报告 
月 刊 。 最 初 该 出 版 物 被 称 为 “每 日 

Mechanics”， 由 Everyday Mechanics Co.，Inc. 于 2 月 出 版 
1917 年 刊物 名 称 改 为 《日 常 工程 》 

可 能 是 《大 众 机械 》 和 杂志 提起 诉讼 的 结果 

《推测 ， 基 于 一 些 发 表 给 编辑 的 信 ) 。 TSC 上 市 

作为 编辑 ， 一 些 熟悉 的 名 字 到 处 出 现 ， 比 如 W 教授 。 C 

霍 顿 。 


1917 年 底 或 1918 年 初 的 某 个 时 候 ，TSC 和 他 的 研发 团队 被 “征召 入 伍 ” 
进入 美国 陆军 化 学 战 部 门 ， 致 力 于 解决 以 下 问题 

制造 防毒 面具 ， 或 者 更 确切 地 说 ， 制 造 防毒 面具 所 需 的 电炉 产品 

缸 〈 活 性 氧化 铝 和 活性 迪 ) 。 他 确实 延长 了 

寻找 活性 氧化 铝 的 原材料 ， 

出 院 后 最 终 带 领 他 前 往 加 利 福 尼 亚 州 和 他 的 难 治 性 

业务 〈 基 于 硅 酸 铝 的 产品 ， 硅 酸 铝 是 活化 的 副产品 

氧化 铝 生产 ) 。 


他 离开 纽约 参军 ， 结 束 了 他 对 电气 的 兴趣 
设计 “如 何 做 ”， 但 该 杂志 显然 以 某 种 方式 幸存 下 来 。 
他 的 书 1920 年 第 二 版 ， 在 广告 部 分 ， 有 一 个 广告 


为 了 杂志 。 


我 有 一 套 不 完整 的 杂志 第 1 卷 第 6 期 (9 月 ) 

1916 年 ) 至 第 3 卷 , 1917 年 9 月 6 日 ) 。 在 第 三 篇 的 序言 中 
该 书 的 编辑 雷 蒙 德 。F。 耶 茨 (Raymond F. Yates) 承认 ， 他 的 
总 的 编辑 贡献 是 添加 杂志 上 关于 新 内 容 的 文章 

科目 ， 到 书 上 。 


今天 早上 ， 我 突 发 奇想 ， 在 谷歌 上 搜索 了 “日 常 工程 ”， 找 到 了 很 多 东西 
我 惊讶 地 发 现 了 一 个 以 该 名 称 命名 的 网 站 ， 专 门 用 于 出 版 

1020 流行 技术 出 版 物 的 故事 和 转载 广告 

时 代 。 他 们 展示 的 第 一 本 杂志 封面 是 1918 年 12 月 号 

Everyday Engineering， 有 具有 相同 的 横幅 字体 和 相同 的 

总 体外 观 ， 包 括 TSC 上 一 期 的 0. 10 美元 价格 。 下 一 个 

他 们 显示 的 是 1919 年 8 月 ， 即 第 7 卷 第 5 期 ， 价 格 已 经 消失 

高 达 0. 15 美元 。 任 何 地 方 都 没有 显示 任何 社论 材料 ， 只 有 AC 的 广告 
Gilbert 〈 ErectorSet 和 几 个 电气 实验 套件 ) 。 


没有 任何 线索 表明 谁 发 布 了 此 材料 ， 也 没有 提 及 

他 们 所 刊登 的 出 版 物 的 早期 历史 ， 至 少 就 我 们 而 言 

意识 到 这 一 点 。 当 然 ， 对 于 那些 失踪 的 10 个 信 ， 我 仍然 在 黑暗 中 工作 。 
几 年 ， 而 且 实际 上 几乎 处 于 陆军 服役 期 的 阴影 中 《 

第 一 遍 只 透露 联邦 档案 馆 着 火 了 

70 年 代销 毁 了 1912 年 至 1920 年 所 有 陆军 记录 ， 真 实 
人 


你 能 告诉 我 如 何 进 入 这 个 网 站 的 创建 者 吗 ? 
讲述 杂志 创办 的 故事 或 许 能 引出 一 些 线索 


进入 我 的 停电 期 。 
韩国 
汤姆 


PS 你 在 TSC 上 的 新 帖子 太 棒 了 ! ! 


